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      Introduction

	  
	  For 81 per cent of women in Europe and America, lipstick and lip gloss are make-up bag must haves. Over a lifetime you will
         potentially swallow a kilogram (2 lb) of lipstick, that is, if you manage to work your way through five each year between
         the ages of 16 and 60. Did you know that lipstick may contain a variety of chemicals that have demonstrated some evidence
         of causing cancer in studies on experimental animals? These include: artificial colours, butylated hydroxyanisole (BHA), fragrance,
         plasticizers, talc, Teflon (yes the substance used to coat non-stick pans) and formaldehyde. Suddenly a slick of lipstick seems
         a lot less innocuous – and it’s not the only cosmetic item containing noxious substances.
      

      On a daily basis millions of us smother our bodies with a concoction of creams, lotions and potions, many of which are manufactured
         by household brand names that routinely make bold and extravagant claims about the nature of their heavily marketed products.
         In fact, a 2007 report by the campaign group Chemical Safe Skincare revealed that the average woman uses approximately 12
         personal care products a day. We are told that merely by topically applying a particular product we will attain physical perfection
         by ‘delaying time’, ‘sculpting and reshaping the body’, and ‘lifting away the look of deep wrinkles faster than ever before’. These
         are just a few examples of the slogans used by some of the most renowned mainstream brands and they are a tall order by anyone’s
         standards.
      

      Ironically, in the light of such claims, the ingredients used in many mainstream beauty products have come into question as
         more of us have grown concerned about what we consume, what we wear and what we rub into our skin. It may come as a shock to learn that up
         to 70 per cent of what we apply to our skin finds its way into our bodies.1 In 1988 Congress issued a request to the US National Institute of Occupational Safety and Health (NIOSH) to match a list
         of 3,000 chemicals that were claimed to be cosmetic ingredients against a database of toxicity information held by NIOSH. Around
         900 of these chemicals had toxicity data in the database, some of which have been linked with skin irritation, tumours, cell
         mutation, allergies, reproductive complications and endocrine disruption, among other health concerns.
      

      Perhaps even more alarmingly, the majority of ingredients used in beauty products have not been thoroughly evaluated for safety.
         The European Union is more vigilant in this area than the United States, having banned around 1,000 chemicals in the last
         30 years. In contrast, the US Food and Drug Administration (FDA) have reviewed the safety of just 11 per cent of the 10,500
         ingredients used in beauty products, banning only nine chemicals outright since 1976.
      

      I’m the first to admit that in days gone by I was a toiletry and cosmetic addict, if there is such a thing. I used to rush
         out and purchase the latest newfangled beauty fad in the hope that it would live up to the advertising spiel.
      

      This changed when I developed a chronic illness, which caused me to re-evaluate my life and rethink my priorities. Mainstream
         medicine didn’t offer a solution to my ill health and the complementary health route was largely unsuccessful, bar one healing
         therapy called Reiki. I undertook a course in Reiki so that I could practise it myself and began to look at my lifestyle,
         endeavouring to pinpoint the causes of my illness. Through research to this end I developed insights into nutrition and skin
         care. I was shocked at some of the discoveries I unearthed about pesticides on food crops, the dairy and animal farming industry
         and processed and packaged food. As a result I switched to an organic, vegan diet.
      

      When I read about the lack of government regulation and safety assessments in terms of the thousands of chemicals routinely
         used in beauty products and the link between certain health problems and chemicals in toiletries, I also replaced my old
         conventional beauty regime with a new organic one.
      

      My attitudes have certainly changed and as well as teaching and practising Reiki, I am a journalist and frequently write about
         ethical, green and health-related issues.
      

      The Cosmetic, Toiletry and Perfumery Association are quick to defend the self-regulation of the cosmetics industry and the
         safety of chemicals used in beauty products. Some also point out that natural plant based products are not necessarily intrinsically inert, which is an issue that needs to be addressed.
      

      Before you run for the hills screaming blue murder, remember that millions of people use cosmetic products every day and we
         are not all dropping like flies as a result. However, there are a growing number of people who are developing illnesses and
         health issues that cannot be fully explained by other lifestyle factors. Some experts are concerned that our increased exposure
         to chemicals in a wide range of household products may have a role to play in increasing incidences of allergies, asthma and
         other health problems seen over the past few decades. One of the experts I interviewed for this book, Dr Philippa Darbre,
         senior lecturer in oncology at the University of Reading, pointed out to me, ‘We all know, whether we are industrialists or
         scientists, that if someone uses enough of anything it can become toxic. At what point does the industry start to worry about
         the level of usage of these products?’
      

      Cosmetics are regulated in the European Union by the EU Cosmetics Directive. It states that ‘a cosmetic product put on the
         market within the Community must not cause damage to human health when applied under normal or reasonably foreseeable conditions
         of use’.2 But precisely what are ‘normal and reasonably foreseeable conditions of use’? Some individuals use a whole can of deodorant
         in one week, apply lipstick 15 times a day and brush their teeth ten times a day. Some mothers have been known to use deodorant
         on their babies. Is this normal and foreseeable? Where does it specify on your hairspray the number of times it should be
         applied before adverse effects can be expected to occur?
      

      ‘Our bodies are designed to deal with things that they haven’t come across before’, says Dr Darbre,‘we have ways of detoxifying. The
         problem is overload and it is all about excess use. Usage of cosmetic products is spiralling out of control.’ She adds, ‘Synthetic
         chemicals that don’t exist in the body normally ... are able to bioaccumulate in biological tissue, which means that the body
         doesn’t deal with them very efficiently and over years of exposure they accumulate.’ Bioaccumulation refers to the accumulation
         of substances in an organism or part of an organism, with the concentration of the substances increasing over time compared
         with levels in the organism’s surrounding environment.
      

      Mounting scientific evidence about the dubious nature of chemicals we are regularly exposed to in toiletries is encouraging
         a consumer shift in attitude towards the multi-billion-pound beauty industry and organic and natural beauty brands are becoming
         more popular. Sadly it is important to be aware that in many cases these products are masquerading as ‘organic’ and ‘natural’,
         when lurking inside is a synthetic chemical soup and perhaps the odd organic ingredient as a final token gesture; or a watery herbal infusion that manufacturers sneakily include in their percentage of organic ingredients labelled on the product.
         Still, don’t let this put you off. If consumers boycott conventional and pseudo-natural brands and opt for organic alternatives,
         the cosmetics industry as a whole will have to sit up and listen.
      

      How to use this book

      
      I have broken the book down into two parts. Part 1: Beauty Products in Context – sets the scene, explaining in depth why toiletries
         are an area for concern, in terms of our health, the environment and the relatively lacklustre regulation that is currently
         in place.
      

      
      Once you have the above knowledge firmly under your belt, another tool for your natural beauty toolkit is grasping what bona
         fide organic beauty products amount to. This part also addresses the terms ‘organic’ and ‘natural’, along with various organic
         certification initiatives.
      

      
      There are very few brands offering genuinely organic beauty products. In Part 2: Resources – the main ones are listed in a
         directory of alternative beauty brands, along with brands that use a mixture of organic and synthetic ingredients, keeping
         the latter to a minimum. Here you will also find an A–Z of some common chemical ingredients used in personal care products. This
         list is by no means exhaustive. There are hundreds of thousands of untested chemicals in circulation and I have featured a
         small collection of some of the most relevant ones to be aware of when shopping for cosmetics and toiletries.
      

      
      Various experts have contributed quotes and interviews for this book, including but not limited to:

      
      
         	
Dr Andrew Maynard – chief science advisor of the Project on Emerging Nanotechnologies at the Woodrow Wilson International Center for Scholars.

         	
Dr Christopher Flower – director-general, the Cosmetic, Toiletry and Perfumery Association (CTPA).

         	
Dr Kris G. McGrath – associate professor of clinical medicine at the Feinberg School of Medicine, Northwestern University.

         	
Dr Philippa Darbre– senior lecturer in oncology, Biomolecular Sciences Section, School of Biological Sciences, the University of Reading.

         	
Dr Shanna Swan – professor in the Department of Obstetrics and Gynaecology and director of the Centre for Reproductive Epidemiology at the
               University of Rochester School of Medicine and Dentistry.


         	
Elizabeth Salter-Green – former director of WWF-UK’s Toxics Programme and current director of CHEM Trust.

      

      
      For the purposes of this book I predominantly discuss the dangers of synthetic chemicals and therefore frequently use the
         terms ‘toxic substance(s)’ and ‘toxicant(s)’ in reference to chemical compounds (typically introduced into the environment
         by human activity) that are potentially harmful to living organisms. The term ‘toxin’ is often misused as a synonym for toxicant
         but technically speaking a toxin is a poison produced by living cells or organisms and usually capable of inducing the production
         of antibodies. Toxins can be by-products of ordinary metabolism, such as lactic acid.
      

      
      Switching to organic beauty products might seem a tad daunting at the outset, but with this book it becomes a whole lot simpler. Throughout
         you will notice boxed-in areas featuring snippets of information, such as facts about the beauty products and the industry
         itself, quotes from leading experts in the field and straightforward, stress-free natural beauty tips and recipes. Read this
         book at your leisure and discover a brand new understanding of the multi-billion-pound beauty industry.
      

      


      
      PART 1

	  
	  Beauty
products
in context
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      Chapter 1


      Why are personal
care products in
question?

      
      
      
         
         Did you know?

         
         
            	The average woman spends 450 days applying her make-up in a lifetime.1
            

            	The cosmetic, toiletry and perfumery industry in the UK is worth over £6.5 billion annually and provides employment for tens
                  of thousands of individuals.2


            	According to market analysts Mintel, between 2001 and 2006 the cosmetics market in the UK witnessed a huge growth of nearly
                  40 per cent, exceeding the value of this market in Spain, Germany and even France, where many of the world’s leading cosmetic
                  houses reside.3


         

         
      

      
      
      With a whopping 89.7 per cent of British women using fragrances and 80.4 per cent using lipsticks,4 it’s evident that today we see beauty products as integral everyday items. But it’s not just women; men, too, are also subject
         to the beauty industry’s campaign to coax them into a lifetime of cosmetic consumerism. Rexam, a leading global consumer packaging
         company, state that men are driving market growth. In 2006 the men’s toiletries market grew by 5.2 per cent to £881 million.5 It is no surprise then than that globally the cosmetics market is worth hundreds of billions of dollars. Within the European
         Union (EU) alone the cosmetics industry directly employs in excess of 150,000 people.6 Make-up is a winning money-spinner in any language and not one that’s about to go out of fashion, as long as physical perfection
         is a mainstay of our society.
      

      
      If you are an average consumer, your make-up bag and bathroom cabinet is probably brimming with an assortment of creams, shower
         gels, shampoos, conditioners, perfumes, cosmetics and other beauty products that promise to enhance your appearance by zapping
         your wrinkles, revitalizing your hair, masking ‘unpleasant’ body odours and attracting the opposite sex, among many other
         pledges. Messages to this effect are transmitted into our homes every day via television, radio and the worldwide web. Advertisers
         would have us believe that cosmetics are an absolute necessity, without which we become social pariahs. Many cosmetic houses
         spend more than or as much money on marketing as they do on new product development.7

      
      Looks can be deceiving

      
      Looking at all those neatly packaged items lining your shelves you wouldn’t necessarily suspect that anything dubious was
         afoot. To invite the right kind of consumer attention the cosmetic houses strive to make the packaging as eye-catching, appealing
         and convenient to use as possible, employing packaging manufacturers to implement strategic design concepts and nifty devices,
         such as lockable dispensing systems and pump mechanisms. Perfume bottles have become almost objects of art, with alluring
         aesthetics that entice the consumer before they have even caught a whiff of the heady scent within.
      

      
      Rather worryingly though, inside those visually appealing bottles and tubes lurks a cocktail of synthetic chemicals. There
         are over 100,000 chemicals registered on the European Inventory of Existing Commercial Substances (EINECS). Around 30,000
         of these are believed to be in use and many of them have never been tested or barely tested for safety on humans, or their
         impact on the environment. In the USA there are around 75,000 chemicals registered for use and the top ten cosmetic companies
         alone use more than 10,000 of these.8

      
      
      
         
         Did you know?

         
         Volatile organic compounds (VOCs) contribute to ground level ozone formation, which at the abnormally high concentrations
            occurring as a result of human activity can cause a myriad of respiratory problems in healthy humans. Ground level ozone is
            a constituent of smog. VOCs are emitted from numerous sources including petroleum storage tanks, oil refineries, paints, varnishes,
            petroleum, cleaning chemicals, cosmetics and vehicle exhausts. These chemicals readily evaporate at room temperature and are
            referred to as organic because they contain carbon in their molecular structures. According to the US Environmental Protection
            Agency, concentrations of VOCs are consistently up to ten times higher indoors than outdoors.9

         
      

      
      
      Hazardous to our health

      
      It is ironic that cosmetics manufacturers continue to claim that their products will make us look and feel better when increasingly
         experts are concerned that the long-term effects on our health could actually be harmful. Contact dermatitis, asthma, skin,
         eye and respiratory tract irritation, skin sensitization, photosensitivity, immune and nervous system disruption, birth defects
         and cancer are just a handful of the potential negative effects of many of the chemicals we regularly apply to our bodies.
      

      
      It has become increasingly apparent that toxic chemicals accumulate over time and they are transferred to the womb and through
         the food chain to our children. We can absorb chemicals through a number of routes including: inhalation, ingestion, through
         the skin, placenta and breast milk and via absorption through the mucous membranes in the eyes, mouth and nose. The total amount
         of chemicals in someone’s body at any given moment is known as the toxic body burden. While some chemicals and their breakdown
         products only remain in our bodies for a short period of time before being excreted, others are not readily excreted and can
         be stored in our adipose (fat), blood, muscle, bone, brain tissue and other organs. If we are continually exposed to an easily metabolized substance it can still contribute to our overall toxic
         body burden over a period of time.
      

      
      Certain chemicals can attack the body, for example, by damaging or killing cells or tissues or even altering DNA, the genetic
         material in the cell nucleus, which can lead to inheritable defects. Changed or mutated genes can instigate a process that
         can lead to cancer, birth defects, developmental and reproductive disorders. These types of chemicals are known as:
      

      
      
         	
carcinogens – causing cancer;

         	
teratogens – causing birth defects;

         	
developmental/reproductive toxicants – affecting the normal development of the fetus and subsequent child or damaging the reproductive tissues;

         	
endocrine disruptors – causing damage by interfering with normal hormone functioning.

      

      
      Toxic chemicals can, through the above routes, lead to a myriad of health problems. For example, phthalates are chemicals
         routinely used in personal care products and studies have shown that some of them are endocrine disruptors, with oestrogenic
         effects (mimicking the sex hormone oestrogen), feminizing male fetuses and highlighting an association between early puberty
         and premature breast development in young females.10 Some research has shown that mothers with high levels of phthalates in their bodies are giving birth to boys with a reduced
         anogenital distance (the distance between the genitals and the anus), which is a sign of feminization.
      

      
      It is important to remember that our circumstances, degree of exposure and environment play a part in our sensitivity to chemicals.
         Factors contributing to an individual’s risk of illness include environmental exposures, genetic factors, diet and lifestyle,
         social and economic status, age and gender.11 This can make it difficult to accurately identify the risks posed by certain chemicals to humans. Our susceptibility to a
         particular disease can be affected by inherited mutations in genes leading to a genetic predisposition for developing a particular
         illness. Those who are exposed occupationally to high levels of chemicals are more likely to develop certain conditions. Also,
         although some people will feel healthy while using chemical-infused products, the effects of constant usage may not become
         apparent until later on in life and may appear unrelated to the products used. If you developed an illness would you instantly
         put it down to your use of cosmetic products?
      

      
      
      
         
         Poisoning baby

         
         ‘I have had two mothers on the phone to me, one of them in tears, because they used underarm antiperspirants on their babies
            and they were concerned about whether this was safe or not. The thing is there is nothing to say you shouldn’t because cosmetics
            companies do not tell you whether they are safe over the age of three or five or ten. Some women just assume they are safe
            and use them on their babies.’
         

         
         Dr Philippa Darbre, senior lecturer in oncology, Biomolecular Sciences Section, School of Biological Sciences, the University
               of Reading.

         
      

      
      Babies and young children are especially vulnerable to damage from toxic chemicals, which can often cause more harm than the
         same level of exposure would to an adult. There are various reasons for this. For instance, children take in more oxygen per
         kilogram of body weight than an adult and therefore more air pollutants. The skin of newborn babies is more absorbent because
         the skin’s outer layer (horny layer or stratum corneum) is not yet fully developed (therefore without one of the skin’s main
         protective barriers) until several days after birth. The higher skin-to-weight ratio of babies compared to adults puts them
         at a greater risk of toxicity through the absorption of topically applied substances. Various organs such as the lungs and
         brain, along with the respiratory and immune systems are still developing in infants.
      

      
      Chemicals that disrupt the process of development can cause severe birth defects, learning or behavioural difficulties and
         possibly cancer or degenerative brain diseases in later life. The timing of exposure to a substance is as relevant as the
         amount a child is exposed to because the nature of the damage caused may depend on the stage of development of different organ
         systems when exposure took place.12 A 1989 report by the Natural Resources Defense Council (an environmental action group) surmised that ‘More than 50 per cent
         of a person’s lifetime cancer risk from exposure to carcinogenic pesticides is typically incurred in the first six years of
         life.’13

      
      
      It may be hard to believe that babies can absorb environmental chemicals so readily. However, a 2004 study released by the
         US Environmental Working Group (EWG) in collaboration with Commonweal, the Californian health and environmental institute,
         identified an average of 200 different chemicals and pollutants in umbilical cord blood from ten babies, including flame retardants,
         pesticides, stain- and grease-resistant coatings used for food packaging, carpets and furniture, polycyclic aromatic hydrocarbons
         (PAHs) from car emissions and electrical insulators.14

      
      
         
         Take home message

         
         Try to minimize your exposure to synthetic chemicals when you are pregnant and avoid using these products on babies and young
            children, who are especially sensitive to any chemicals present.
         

         
      

      
      
      Who’s looking at cosmetics?

      
      Traditionally, cosmetics have not come under a great deal of scrutiny because it was thought that they did not cause any ill
         health effects. The belief that our skin was an impervious barrier to externally applied substances was virtually omnipresent
         for many years until evidence showed that either through sweat glands, hair follicles or the skin itself chemicals could infiltrate
         the skin to varying degrees, depending on their molecular size and shape.15 Products that are intended to be left on the skin rather than washed away, such as moisturizer and foundation, can penetrate
         the skin in quite considerable amounts.
      

      
      Certain chemical constituents in beauty products are known as penetration enhancers (e.g. sodium lauryl sulphate and propylene
         glycol). These modify the structure of the skin, enhancing its absorption of other chemicals and allowing them to enter the
         bloodstream more rapidly. Penetration enhancers can trigger immune system reactions such as irritation, allergy or inflammation,16 as well as allowing other more toxic chemicals to be absorbed. Do you really want your moisturizer to aid your skin’s absorption
         of toxic substances found in other cosmetic and house-hold products?
      

      
      At the moment, however, cosmetic manufacturers don’t appear to be particularly concerned about this issue. Instead they are
         enthusiastically employing nanotechnology, in the form of adding tiny particles or ‘nanoparticles’ into cosmetic products to transport active
         ingredients deeper into the skin and increase the production of new cells to ‘fight’ the visible signs of ageing. Health concerns
         about such technology have been prompted because of the potential ability of these miniscule nanoparticles to enter cells
         or the bloodsteam and cause harmful reactions. This has occurred in animal experiments, where nanoparticles have damaged vital
         organs and DNA, as well as causing lung tumours when inhaled. You can read more about nanotechnology in Chapter 5.
      

      
      
         
         What’s in your shampoo?

         
         Shampoo contains detergents (the same ones used in laundry powder and washing-up liquid) that can strip away the natural oils
            from your scalp and hair. When the skin’s natural protective sebum is removed, greater water loss occurs from the surface,
            which can lead to skin dryness and increase permeability, allowing the chemicals in hair dyes and other chemical solutions
            to be more readily absorbed.
         

         
         
            	
               Sodium laureth sulphate – can cause contact allergies and skin and eye irritation.

            	
Sodium lauryl sulphate – can cause contact allergies, skin irritation and potentially damage the cornea if it comes into contact with the eyes.
                  It also dissolves the protective oily layer of the skin, which can cause skin dryness. Sodium lauryl sulphate readily enters
                  the heart, lungs, liver and brain via skin contact, where residual levels are stored.17 A penetration enhancer.

            

            	
Laureth-16 – can cause skin irritation.

            

            	
Malic acid – an alpha hydroxy acid (AHA), which can cause skin irritation. AHAs can increase sensitivity to sunlight because of their
                  ability to remove the protective outer layer of the skin.

            

            
            	
PEG-12 dimethicone – PEG (polyethylene glycol) compounds can become accidentally contaminated with 1,4-dioxane, a substance ‘reasonably
                  anticipated to be a carcinogen’, by the US Department of Health and Human Services. The adverse effects of PEG-12 dimethicone
                  have not been widely investigated.
               
            

            	
Cocamide MEA – can cause skin irritation and sensitization and become contaminated, forming carcinogenic nitrosamines.
               
            

            	
PPG-9 – can cause skin irritation.
               
            

            	
Benzyl alcohol – a skin and eye irritant, classified as a well-recognized consumer allergen by the Scientific Committee on Cosmetic Products
                  and Non-food Products Intended for Consumers (SCCNFP).
               
            

            	
Glycine – in animal studies reactions to this substance (depending on how it is administered) have included endocrine disruption
                  and alterations in motor activity.
               
            

            	
Cocamide MIPA – can cause allergies and skin irritation.
               
            

            	
Propylene glycol – can cause irritation of the skin, eyes and respiratory tract. It can also provoke allergic reactions in some individuals.
               
            

            	
Iodopropynyl butylcarbamate – can cause skin irritation and contact allergies.
               
            

            	
Disodium EDTA – can cause skin and eye irritation.
               
            

            	
Diazolidinyl urea – in its safety assessment this substance was a mild skin irritant in humans at concentrations of up to 0.4 per cent. It
                  can cause contact dermatitis in some individuals and is a formaldehyde releaser. Formaldehyde is classified as a probable human carcinogen by the International Agency for Research
                  on Cancer (IARC).
               
            

            	
Parfum – a concoction of synthetic fragrance chemicals that often exceed 100 in number. Many of these may be potential skin irritants,
                  allergens and sensitizers, as well as being linked with other health concerns.
               
            

         

         
      

      
      
      Cocktails and low doses

      
      Although cosmetics manufacturers have asserted that the chemicals used in their products are added in very low concentrations,
         chemicals in combination can cause undesirable additive effects and this is an area that has not been fully investigated.
         The cocktail effect is used to describe a phenomenon where more than one chemical is combined either in a product or in the
         body, producing a total toxic effect far greater than would be the case for the sum of the individual chemicals.
      

      
      It is not enough to simply say that low levels of exposure to certain chemicals are safe; as the European Environment Agency
         (EEA) has noted, ‘it is very difficult to know, or predict, what the harmful level of exposure to chemicals may be, and then
         to ensure that actual exposures in the environment are kept below those levels’.18

      
      Another potential flaw in the ‘low concentrations are safe’ argument has come to light courtesy of the low-dose phenomenon,
         first reported in the 1990s, which is contrary to one of the intrinsic tenets of toxicology, that ‘the dose makes the poison’.
         It has been shown that in certain circumstances low doses of compounds can cause more damaging health effects than higher
         doses, including the disturbance of normal hormonal functions. Some individuals will react more severely to low doses of substances
         than others, and again, babies and children are more likely to experience adverse effects.
      

      
      Critics of this theory have argued that its findings are based on a few small-scale studies conducted on experimental animals
         that have demon-strated reproductive or development effects. The US Environmental Protection Agency (EPA) asked the National
         Toxicology Program (NTP) to carry out a scientific peer review of studies relevant to the low-dose theory and the peer review
         panel concluded that although there were ‘credible studies supporting a low dose effect, the effects were dependent on the compounds studied and the endpoint measured’.
         In 2002 the EPA stated that routine testing of substances for the low-dose effect in the Endocrine Disruptor Screening Program
         would be ‘premature’.19

      
      By December 2004, however, there were 115 published in vivo studies

      
      (i.e. conducted on the living tissue of living organisms) pertaining to the low-dose effects of bisphenol A (widely used in
         plastic packaging for food and cosmetic containers) alone and nearly 82 per cent of these reported significant effects.20 Other animal and cell-based studies have also demonstrated the low-dose effect of bisphenol A. Given that there are other
         examples of substances shown to cause adverse effects at low doses it is quite clear that ‘the dose makes the poison’ is a
         gross over-simplification of the complex world of chemical reactions and interactions. Chapters 2, 3 and 4 look in more detail
         at the effects of cosmetics on our health.
      

      
      
         
         Did you know?

         
         Oil-free moisturizers are based on humectants, which are used in moisturizing creams to ensure that the product does not dry
            out and to attract moisture from the atmosphere to the stratum corneum. The skin remains moist providing there is adequate
            moisture in the air. However, humectants draw moisture from anywhere, so in a dry environment a cosmetic product containing
            humectants will absorb moisture from the nearest source, in other words the lower epidermal layers of the skin. If the humectants
            draw too much water from the skin they can actually dry it out.
         

         
      

      
      
      Chemicals lingering in the environment

      
      It is not just our health that may be affected by the increasing amounts of chemicals we use on a daily basis. Our environment
         suffers as well. Many of the chemicals in our beauty products are also present in a myriad of other household or other products
         that we eat, drink, apply or otherwise encounter on a daily basis, and scores of these can persist and accumulate in our bodies
         and the surrounding environment.
      

      
      
      In 1998 the European Environment Agency (EEA) commented that,

      
      
         ‘Manufactured chemicals are widespread in the air, soil, water sediments and biota of Europe’s environment following the marketing
               of up to 100,000 chemicals in the EU, their use and disposal and degradation. There is a serious lack of monitoring and information
               on these chemicals ... and related exposures and effects on people and ecosystems .... Current toxicity risk assessments are
               based mainly on single substances, but people and ecosystems are generally exposed to complex mixtures ... widespread exposures
               to low doses of chemicals may be causing harm, possibly irreversibly, particularly to sensitive groups such as children and
               pregnant women and to parts of the environment.’18

      

      
      Fish, birds and a variety of other animals have been shown to suffer embryo defects, cancers, and injury to nervous, reproductive
         and immune systems as a result of environmental chemical exposures. Declining populations of certain bird species have been
         linked with the indirect effects of pesticides.21 In the 1970s dichlorodiphenyltrichloroethane (DDT) was associated with reproductive malfunction in eagles and other birds.
         Since then other studies have highlighted the damaging effects of this pesticide on wildlife.
      

      
      Unfortunately the harmful long-term effects of many toxic chemicals do not become apparent until years after their release
         into the environment. Once we reach the stage where there is clear evidence of the negative consequences for our health,
         significant damage has already taken place. Daily we flush away and wash down the drain millions of gallons of chemicals,
         which enter the sewer systems and pollute the waterways. If toxic chemicals are not sufficiently removed before being released
         and entering the aquatic environment they can be absorbed by wildlife, thereby entering the food chain.
      

      
      Persistent chemicals are not easily broken down in the environment and can travel long distances and survive for many years. When
         they fail to degrade and are constantly being released into the environment, their concentration increases. Lipophilic (fat-loving)
         molecules are not water soluble and tend to become concentrated in the fatty tissues of living organisms, including humans.
         Substances that are lipophilic and persistent can easily be taken in by organisms from polluted environments, where they can bioaccumulate in the food chain.
         Under the process known as biomagnification the concentration of a substance is multiplied every time it is consumed by something higher up in the food chain. This results in concentrations millions of times higher than
         they were in the original physical environment. Fairly high levels of contaminants have been found in top predator species
         in the Arctic, such as polar bears, beluga whales and seals.
      

      
      
         
         The industry fights back

         
         Question Are certain synthetic chemicals in cosmetics not just adding to the undesirable bioaccumulation of such chemicals in the
            environment, food chain and in humans?
         

         
         Answer ‘No, that’s not the case. The cosmetics industry is well aware of issues such as bioaccumulation and also of how the term
            can tend to be misused. Bioaccumulation is where there is evidence of a substance remaining present and building up over time. The
            presence of a substance, whether it be in a human or in the environment, is not evidence of bioaccumulation, though the ability
            to detect such small levels does demonstrate the advances made in chemical analysis in recent years. Levels of substances
            may be falling over time (and therefore cannot be described as bioaccumulating), may be static or may be increasing. The key
            indicators are the rate of change, the anticipated steady-state level and the safe level. Only if any substance is accumulating
            to a point where it may exceed safe levels is there any need to take action, and this goes for all of the substances used
            in commerce. In fact, levels of cosmetic ingredients sometimes claimed to be bioaccumulating have actually been shown to have
            fallen.’
         

         
         Dr Christopher Flower, director-general, the Cosmetic, Toiletry and Perfumery Association (CTPA).

         
      

      
      
      
      Beauty at the expense of the environment

      
      Cosmetics and toiletries, like other consumer products, contain ingredients that can persist in the environment and bioaccumulate
         in our bodies and other living organisms. Let’s take a closer look at some of the chemicals found in our cosmetics that are
         now present in the environment to an alarming degree.
      

      
      Triclosan

      
      Triclosan is found in many common household products including washing-up liquid, toothpastes, hand washes, soaps and other
         cosmetic products. An estimated 60–90 tonnes of this substance are released into the UK environment each year, the majority
         of it heading straight for the sewers. Most of it is removed prior to the effluent being discharged back into the environment,
         but some still remains. Triclosan can degrade into the persistent metabolite methyl triclosan, which bioaccumulates in fish.22 As mentioned in Chapter 4 on endocrine disruptors (see page 108), triclosan can also degrade under sunlight to produce a
         form of dioxin.
      

      
      
      Synthetic musks

      
      Synthetic musks, man-made chemicals commonly used in a range of fragranced consumer products, including laundry detergents,
         air fresheners, household cleaners, perfumes, aftershaves, cosmetics and personal care products, are persistent environmental
         contaminants that have been detected in rivers, lakes, sediment, soil, sewage sludge and effluent from wastewater treatment
         plants in the UK, Canada, the US and Europe.23, 24

      
      Although produced to replace natural musks derived from musk deer and musk ox, synthetic musks are not structurally similar
         and behave more like polychlorinated biphenyls (PCBs) and organochlorine pesticides, increasing in concentration as they move
         higher up the food chain.23 Due to the prolific use of synthetic musks in consumer items they have also been identified in the atmosphere, both indoors
         and outdoors. As discussed in Chapter 4 on endocrine disruption (see page 113), synthetic musks have been shown to possess
         oestrogenic and anti-oestrogenic properties. Many retailers are discontinuing their use.
      

      
      
      Phthalates

      
      Commonly used in cosmetic products as plasticizers and solvents, phthalates are the most abundant synthetic chemicals in the
         environment.25 They are ubiquitous environmental contaminants that are deemed to be hazardous waste and regulated as pollutants when released
         into the environment by industry.26 Phthalates have been detected in rainwater, water, soil, sediments, indoor air and dust, fish/marine food webs, meat, dairy products, human blood and breast milk. Phthalate metabolites have
         also been identified in the urine of adults and children.27

      
      Analyses of wastewater from residential, commercial and industrial sites in the San Francisco Bay area by the Environmental
         Working Group (EWG) and East Bay Municipal Utility District (EBMUD) detected, in 18 out of 19 wastewater samples evaluated,
         at least one of three unregulated and commonly used hormone disruptors – phthalates, bisphenol A and triclosan.24 Phthalates have even been detected in Arctic air and seawater samples, although the concentrations detected were low.28

      
      
      Perfluorinated chemicals (PFCs

      
      Perfluorinated chemicals (PFCs), a group of fluorine-containing chemicals used for their heat-stable properties and ability
         to resist degradation and repel water and oil, can be found in a host of applications, including non-stick coatings for kitchenware,
         stain- and water-repellent treatment for carpets, paper coatings, surfactants, furniture and clothing, floor polishes, cleaning
         products, shampoo and food packaging materials. PFCs are persistent and bioaccumulative contaminants. Perfluorooctane surfactants
         have been detected in living organisms, water and air samples world-wide.29 A study of archived polar bear liver tissue samples from two geographic locations in the North American Arctic, collected
         between 1972 and 2002, detected levels of perfluorooctane sulfonate (PFOS) and perfluorocarboxylic acids (PFCAs).30

      
      One of the most commonly used PFCs is the chemical known as perfluorooctanoic acid (PFOA), also known as C8 (because it has
         eight carbons). PFOA is used in the manufacture of Teflon and is persistent and bioaccumulative in the environment, wildlife
         and humans. The US Environmental Protection Agency (EPA) has found an association between PFOA and various cancers in laboratory
         animals, as well as birth defects, suggesting a potential risk for humans of developmental and other undesirable effects.
         A 2005 survey by the Environmental Working Group (EWG) found that the chemical is present in the blood in more than 95 per
         cent of Americans.31 PFOA and similar chemicals were reviewed by the EPA following its investigation of perfluorooctyl sulfonates (PFOS) in 1999,
         due to their persistence, bioaccumulation and toxicity.
      

      
      You can reduce your exposure by avoiding packaged greasy and oily fast foods, stain-resistant furniture, clothing and other
         goods, Teflon or non-stick cookware and cosmetics containing Teflon or related compounds. Check cosmetic labels for ingredients
         including the words ‘fluoro’ or ‘perfluoro’.
      

      
      
      
      Alkylphenols (APs)

      
      Alkylphenols (APs) are the breakdown products of alkylphenol ethoxylates (APEs) and are toxic to aquatic organisms and potent
         endocrine disruptors.32 Although APEs were phased out of dosmetic detergents in the 1970s, they are still used in various other consumer products,
         including shampoos and shaving foams, and they break down into ecologically hazardous APs such as nonylphenol (NP) and octylphenol
         (OP) after being discharged into sewage treatment plants or undergoing environmental processes. Once discharged from treatment
         plants they are disseminated into the environment via effluent discharge into surface waters and sludge disposal on lands.33

      
      The breakdown products of APEs are approximately ten times more toxic than the original compounds. In one study on sea urchin
         embryos, NP and OP were shown to cause malformations in the skeletal system at low concentrations, while high concentrations
         hindered the growth of the embryos.34

      
      Dr Christian Daughton and Dr Thomas Ternes of the US Environmental Protection Agency explain in a special report published
         in the scientific journal Environmental Health Perspectives that personal care products are constantly entering the environment through sewage treatment facilities and where untreated
         sewage is discharged directly in rivers, streams and the ocean. They suggest that exposure to personal care products and pharmaceuticals
         may be more chronic than exposure to pesticides because they are constantly introduced into the environment in places where
         humans reside or visit.35

      
      
         
         Take home message

         
         We are powerful as consumers. The products we use, even in small amounts, have a measurable effect on the environment. Choose
            all your household products – personal care and cleaning – according to their kindness to the environment. And, reduce packaging
            as much as you can. Choose glass containers where possible and seek out manufacturers who encourage refills of containers.
         

         
      

      
      
      
      
      But aren’t these chemicals tested?

      
      You could be forgiven for expecting that regulatory authorities would do their utmost to ensure rigorous safety testing of
         all ingredients in personal care products. Sadly this seems to be a utopian vision, rather than a reality.
      

      
      Why is this the case? According to Elizabeth Salter-Green, former director of WWF-UK’s Toxics Programme and current director
         of CHEM Trust:
      

      
      
         ‘The research always seems to come out a long time in advance of the policy that is subsequently developed. That is why organizations
               like WWF, Greenpeace and CHEM Trust are working to try and reduce that lag between finding out that a chemical is toxic and
               getting it properly controlled and, if necessary, legislated off the market.

         We have always been running to catch up. A chemical goes on the market, we find it’s horrid and then we produce some legislation
               to deal with that. What we have not done until recently is reverse the onus of proof, making companies take the responsibility
               for their chemicals and products prior to putting them on the market. This has to be a more intelligent modus operandi.’

      

      
      In the European Union (EU) and its member states the manufacture and marketing of cosmetics comes under the regulatory framework
         of the European Cosmetics Directive (no. 76/768/EEC) and its subsequent amendments. This directive is a patchwork of the
         original legislation and 55 amendments, often with conflicting provisions and inconsistent terminology.36

      
      The Scientific Committee on Consumer Products (SCCP) produces opinions on the safety of cosmetic and non-food products intended
         for consumers, and issues guidelines for safety evaluations to be taken into consideration by cosmetics manufacturers, which
         are, according to the European Commission, largely ignored.36 Cosmetic manufacturers are required to maintain good manufacturing practices, but the regulations provide no definition of
         what this entails. Ultimately the burden of proof for assessing the safety of products rests with the industry itself, who
         often seem to be more concerned with profit than consumer health, frequently perceiving attempts at government regulation
         or intervention as an obstacle to product innovation and free trade.
      

      
      It is also the case that adverse effects from cosmetics are not as widely reported as reactions to food and drugs. Individuals
         tend to just stop using the suspected products and any negative effects are not usually so instantaneously life-threatening,
         therefore they receive less government attention. Pilot studies conducted by the Council of Europe (CoE) in Austria, Denmark, France and Norway revealed that only
         around 25 per cent of consumers suffering from unpleasant reactions to cosmetic products consulted a physician.37

      
      Europe is endeavouring to get its act together to better regulate the industry. The Seventh Amendment to the Cosmetics Directive
         introduced an animal testing ban, prohibited the continued use of three classes of toxic substances – carcinogens, mutagens
         and reproductive toxicants (CMR) – and required the labelling of 26 fragrance ingredients that may instigate allergic reactions. And,
         in 2007, legislation was introduced intended to test a large number of chemicals. This is called REACH (Registration, Evaluation,
         Authorisation and Restriction of Chemicals) and is described below.
      

      
      The European Commission are also proposing a single EU law on cosmetic products with the intention of cutting costs and strengthening
         manufacturer responsibility.
      

      
      
      The revelation of REACH

      
      REACH (not for the stars but the Registration, Evaluation, Authorisation and Restriction of Chemicals) legislation is a major
         new system established to evaluate numerous chemicals for their effects on human health and the environment and to encourage
         the replacement of hazardous chemicals with safer alternatives. It came into force in June 2007, in the EU and its member
         states, and replaces about 40 different pieces of chemicals legislation. Over the next 11 years approximately 30,000 chemicals
         currently in use will have to be registered according to a set timetable. As far as consumer products go, REACH takes into
         account the human and environmental impact of chemicals used in the products and packaging.
      

      
      The onus for demonstrating the safety of a substance falls on the industry itself and the ‘no data, no market’ rule applies,
         so if companies fail to submit safety data on a substance, they should not manufacture nor place it on the market, meaning
         that producers and users will have to prove the safety of thousands of products.
      

      
      
         
         REACH in a nutshell

         
         
            	
Registration – each manufacturer or importer of a substance in excess of 1 tonne per year will have to provide safety information on that
                  substance to the new European Chemicals Agency in Helsinki.
               
            

            
            	
Evaluation – the European Chemicals Agency and member states will evaluate information submitted on a substance to identify any risks.
               
            

            	
Authorisation – substances of very high concern will be subject to use-specific authorization and may have to be replaced by safer alternatives.
               
            

            	
Restriction – certain chemicals of concern may be restricted in terms of manufacturing, placing on the market or use.
               
            

         

         
      

      
      
      Some loopholes

      
      REACH has been welcomed by environmental groups, but criticisms have also been levelled due a reported loophole in the authorization
         stage, which means that the use of high concern chemicals can continue, even if safer alternatives exist, as long as they
         are ‘adequately controlled’. A clause mandating safer substitutes of the most toxic chemicals was abandoned. REACH does mandate
         the replacement of persistent and bioaccumulative chemicals and all non-threshold substances (that is, chemicals for which
         there is no safe level of exposure), wherever safer alternatives are available. The controversy will be over carcinogens, where
         companies may try to claim adequate control instead of substituting them. The idea of adequate control rests on the premise
         that substances are safe below a certain threshold. However, persistent and bioaccumulative chemicals are not readily controlled. They
         cannot easily be broken down in the environment and lipophilic chemicals remain in the fatty tissues of organisms.
      

      
      The World Wide Fund for Nature (WWF) have noted that the registration will only apply to 30,000 of the 100,000+ chemicals
         on the market, due to a caveat that stipulates that only substances imported in volumes exceeding 1 tonne, per year, per producer
         or importer will have to undergo REACH registration. Only rudimentary information will be required for substances within the
         1–10 tonnage band.
      

      
      In addition, the decision on whether to mandate industry to replace endocrine disruptors with safer alternatives in every
         instance has been delayed.38, 39

      
      It is also important to note that chemicals in cosmetics are only covered by REACH in terms of their environmental impact,
         not with regard to their effect on human health (which will remain under the remit of the Cosmetics Directive). Cosmetic products
         are also exempt from the requirement to provide a safety data sheet on the ingredients in them.
      

      
      Dr Ninja Reineke of WWF’s Toxics Programme also points out that ‘REACH will make a difference only in the long term, because
         it will take three years until we get more information on the higher volume chemicals and some of them may be used in cosmetics.
         So, for the consumer REACH will not change things overnight.’
      

      
      
         
         Take home message

         
         In a perfect world all governments would protect us from harmful products by ensuring that the ingredients used are always
            reliably tested and then enforcing strict regulations on product manufacturers so that anything potentially harmful is totally
            banned from inclusion and replaced with a safer alternative. Maybe one day this will be the case, but until then, you can
            become savvy about shopping safely for beauty products. Your body will thank you for it.
         

         
      

      
      
      What’s happening in the United States

      
      If you live in America, you’ll be disappointed to know that cosmetics are the least regulated products under the Federal Food,
         Drug and Cosmetic Act (FD&C Act).40 As the Breast Cancer Fund note in their 2008 report,
      

      
      State of the Evidence: The Connection Between Breast Cancer and the Environment, ‘Major loopholes in federal law allow the $50 billion cosmetics industry to put unlimited amounts of chemicals into personal
         care products with no required testing, no monitoring of health effects and woefully inadequate labelling requirements.’The
         US Food and Drug Administration (FDA) is responsible for enforcing cosmetic and pharmaceutical regulations and within the
         FDA, the Office of Cosmetics and Colors regulates cosmetic products.
      

      
      In contrast to products classified as drugs or cosmetics and drugs, under the FD&C Act introduced in 1938, cosmetics and their ingredients do not legally have to be approved, tested for safety or reviewed before being marketed to consumers, with the exception
         of colour additives. Any testing undertaken is the responsibility of the manufacturer. This regulatory chasm means that potentially
         harmful substances can readily be introduced into cosmetic products.
      

      
      The FD&C Act prohibits the marketing of adulterated or misbranded products that are in some way contaminated or improperly
         labelled, but the FDA can usually only intervene to restrict or ban an adulterated or misbranded product once it has been
         released to the marketplace and if it can prove that its use may cause injury to users, it has been labelled incorrectly,
         or contravenes the law in some other way. This is difficult for the FDA because the agency lacks the authority to obtain the
         necessary information. There is a system under which manufacturers can voluntarily report information to the FDA, but only
         around 35 per cent do so and sometimes companies file incomplete data.
      

      
      Since 1976, if the safety of a product has not been substantiated prior to marketing it is considered as misbranded if the
         label does not bear the statement, ‘Warning:The safety of this product has not been determined.’ However, a huge number of
         cosmetic ingredients have not been adequately assessed for safety and most of the beauty products containing them are not
         labelled with this warning. Even if the FDA considers them to be misbranded or adulterated, with a shortage of safety data
         available and the agency’s lack of oversight to access records relating to safety and proof of effect, this is difficult to
         prove. Plus, how many manufacturers are going to willingly convey on their products that their safety has not been substantiated?
      

      
      It is also worth knowing that some cosmetic companies practise double standards, producing formulations for the European market
         minus ingredients prohibited in the EU (such as certain phthalates) and concocting separate formulations for the US market
         that contain substances banned in the EU.
      

      
      
      The Cosmetic Ingredient Review

      
      In 1976 the Cosmetic Ingredient Review (CIR) was set up to review and test the safety of cosmetic ingredients. Its safety
         assessment monographs are submitted for publication in the peer-reviewed International Journal of Toxicology, but the CIR is funded by the cosmetics industry body in the USA known as the Personal Care Products Council and the FDA
         is not legally obliged to enforce regulations based on its conclusions.
      

      
      The CIR does not safety test all cosmetic ingredients. As of 2005, 1,28541 of the 10,500 ingredients used in cosmetic products had been assessed for safety and only nine of those reviewed since 1976
         have been deemed to be unsafe.42 Only the nine considered as unsafe are banned outright in cosmetic formulations. The CIR panel of dermatologists have been
         accused by some of directing their attention towards testing substances for skin sensitization, irritation and contact allergies,
         rather than more long-term adverse effects such as cancer, neurotoxicity (damage to brain cells and other parts of the nervous
         system caused by toxic substances) and endocrine disruption. According to Stacy Malkan, co-founder of the Campaign for Safe
         Cosmetics and author of the book, Not Just a Pretty Face:The Ugly Side of the Beauty Industry,
      

      
      
         ‘The beauty industry has a different definition of safe than we do. They consider products to be safe if they don’t cause
               a rash or allergic reaction; we’re concerned about long-term health effects caused by repeated and prolonged exposure to toxic
               chemicals in personal care products. These products should be safe for pregnant women, developing babies, children and for
               everyone else.’

      

      
      The largely self-regulated cosmetics industry often flouts the advice of the CIR. An investigation by the Environmental Working
         Group (EWG) of the ingredients in over 23,000 products discovered that nearly one in every 30 products sold in the US does
         not meet one or more industry or governmental cosmetics safety standards. They also found close to 400 products containing
         chemical ingredients that cosmetic industry safety panels, including the CIR and the International Fragrance Association (IFRA),
         have identified as unsafe.43

      
      
         
         The bottom line

         
         So where does all this leave the average cosmetics user? Over the past few decades we’ve seen a phenomenal worldwide increase
            in the use of synthetic chemicals in virtually every household item. Every year around 1,000 new chemicals come on to the
            market. Currently we rely on cosmetic manufacturers to assure us that all the chemicals in these products have been fully
            tested and are safe to use over the short and long term. However, there is growing evidence from scientists that this may
            not be the case. It makes sense for us all to become better informed about what’s in the personal care products we use and what the health implications may be. The following chapters will help
            you to do just that.
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      Chapter 2

      
      
      Help, I’m allergic!
– Skin problems,
asthma and
allergies

      
      
         
         Did you know?

         
         Emollients (also referred to as occlusives) are used in face and body creams to soften the skin and form a protective waterproof
            layer of oil or wax on the skin, thereby preventing the evaporation of water from the skin’s surface. This causes the stratum
            corneum to swell as it draws moisture from the lower layers of skin, leading the cells to swell and press against each other,
            which temporarily reduces the cracks in the skin’s surface. Emollients don’t provide additional moisture they merely prevent
            it from escaping. What is more, synthetic emollients can clog pores and cause skin irritation, contact allergies, blocked hair follicles, inflammation of the hair follicles (folliculitis) or boils and
            rashes. If the pores and hair follicles are blocked dirt and bacteria build up, causing blackheads and acne.1

         
      

      
      Is the concern about the chemicals commonly found in beauty products just hype? You’ve probably been using personal care products
         for years with no obvious ill effects, so what’s all the fuss about? In the following chapters we look a bit more closely
         at the chemicals we’re exposed to and what the evidence is for their harmful effects. I’m starting with the most common health
         problems arising from personal care products – allergies, irritation and sensitivity.
      

      
      Cosmetic chemical constituents can provoke a variety of different health problems, including skin, eye and respiratory irritation,
         allergic reactions, sensitization and cancer. While there are statistics charting the number of people who have experienced
         certain negative effects, there are millions of individuals who will not report their reaction to a cosmetic product. Instead
         they will either stop using the product and switch to an alternative, or grin and bear the skin, eye and respiratory irritation,
         or the multitude of other symptoms that chemical-infused products can activate or exacerbate. Others will not necessarily
         realize that it is their use of cosmetics that is triggering these reactions. Those who have an existing skin condition or
         asthma may have an increased risk of reacting adversely to cosmetic ingredients.
      

      
      Specific chemicals used in cosmetics are often referred to as being allergens, irritants or sensitizers. It is important to
         distinguish between these three terms, because they are often incorrectly used interchangeably.
      

      
      An allergy refers to an exaggerated immune system response when the body comes into contact with a foreign substance (or antigen)
         that does not usually cause a reaction in most individuals. In allergic individuals specific antibodies (special blood proteins
         produced by the body) are activated to attack the antigens, perceiving them as a threat. In classical allergic reaction (e.g.
         urticaria), after initial exposure to an antigen there is a sensitization period, during which the body develops an abnormal
         response and overproduces immunoglobulin E (IgE) antibodies, making the antigen an allergen. The next time the individual
         is exposed to the allergen, the immune system continues to overproduce these IgE antibodies, which then attach to specialized
         cells in the immune system called mast cells. When the allergens attach to the IgE antibodies, the mast cells try to fight them off by releasing numerous
         chemicals, including serotonin and histamine, which produces allergic symptoms in the form of a runny nose, itchy skin, wheezing,
         swelling, anaphylactic shock, and in some cases death.
      

      
      
         
         Did you know?

         
         In 1994 the US Food and Drug Administration (FDA) conducted a survey into the cosmetic usage of 1,687 consumers aged 14 and above. Almost
            25 per cent of those questioned said they had suffered an allergic reaction as a consequence of using personal care products,
            including moisturizers, foundations and eyeshadows.1

         
      

      
      Irritants cause a direct inflammatory response at the point of contact. Irritation is different to an allergy because it is
         not mediated by the acquired immune system response. The concentration of the substance used can dictate the severity of symptoms
         experienced and the effects subside once the product is no longer used. Irritation caused by exposure to cosmetic ingredients
         is very common; in fact, according to the British Association of Dermatologists all members of the population will experience
         an irritant contact reaction at some point in their lives.2

      
      
         
         Did you know?

         
         Skin irritation is the most common problem associated with shaving. In addition to the hair being removed, the stratum corneum
            is stripped away, leaving the skin more permeable to the chemical constituents in applied shaving products and aftershave.
            Potentially exacerbating the problem, aftershave products contain between 40 and 50 per cent denatured alcohol (ethanol mixed
            with small amounts of foul-tasting chemicals to make the mixture unfit for consumption), which is a penetration enhancer.1

         
      

      
      Sensitizers are substances that cause hypersensitivity to an antigen on initial contact. With prolonged and ongoing use of
         the offending substance or related chemicals, this results in an allergic inflammatory reaction. The inflammation may appear
         anywhere on the skin, as opposed to being confined to the contact site and can persist for days or weeks. The first few encounters
         with the substances may cause a milder reaction, which then worsens with subsequent exposures, leading to strong reactions
         even after brief exposure to low concentrations of the substances. Respiratory sensitizers cause hypersensitivity of the airways
         after inhalation of the substance.3

      
      The chemical culprits

      
      Fragrances and preservatives are two of the most common causes of allergy, irritation and sensitization.

      
      Fragrances

      
      Aromatic oils have been used for thousands of years, traditionally to mask body odours. In the 19th century the use of natural
         oils was replaced by cheaper and more readily available synthetic copies that demonstrated undesirable side-effects and lacked
         the therapeutic properties of the natural versions. Today around 95 per cent of chemicals used in fragrances are synthetic,
         petroleum-derived compounds.4 Ladd Smith, president of the Research Institute for Fragrance Materials (RIFM), the scientific arm of industry body the International
         Fragrance Association (IFRA), states, ‘Now a fragrance, or what is called a fragrance compound, probably consists of anywhere
         from 50–200 ingredients.’5

      
      Perfumes are added to cosmetics, toiletries, laundry products and a whole range of other consumer items. Their volatile nature
         means that fragrance material emissions are present in the air everywhere – at home and at work. The complex mixture of fragrance
         chemicals in a product means that the molecules can react with each other and other ambient pollutants and break down in the
         air to produce compounds more irritating than those originally used.6 Fragrance chemicals often end up in our environment and have been detected in US stream samples,7 rivers and lakes.
      

      
      While the allure of perfume rarely fails to captivate us, there are a growing number of people who report adverse health effects resulting from exposure to fragrances and scented products, including
         headaches, nausea, dizziness, fatigue, difficulty breathing, diminished ability to concentrate and allergy-type symptoms.
         Some researchers believe that exposure to certain chemicals in perfumes and fragranced products contributes to, and exacerbates,
         ‘sick building syndrome’, a condition purportedly caused by indoor air pollution.8

      
      
      Perfume allergies

      
      Fragrance ingredients are the second biggest group of skin allergens and the most common cause of cosmetic allergies.9 Perfume is the most common contact allergen in men, possibly caused by shaving, which scrapes the outer layer, allowing the
         scented ingredients of soaps, aftershave lotions and shaving foams to penetrate the skin.10 Women often shave their legs and underarms so applying the same logic a similar reaction might occur.
      

      
      Cinnamal and isoeugenol are two of the commonest causes of fragrance contact allergies.11 However, of around 2,500 fragrance ingredients in use, at least 100 are known contact allergens.12

      
         
         Other adverse effects

      Some fragrance chemicals are carcinogens and many fragrance materials have also been found to exacerbate asthma, enhance the
         penetration of other chemicals in a product and instigate adverse brain and nervous system responses. Poucher’s Perfumes, Cosmetics and Soaps, a reference book in the cosmetics field, notes that small quantities of volatile chemicals rapidly instigate sensory responses
         in the brain, ‘transfer through the skin is an obvious possibility and penetration across the blood–brain barrier might give
         access to vulnerable regions of the central nervous system’.13 Chemicals can enter the brain through inhalation via the nasal passage. When a chemical substance is inhaled, the molecules
         pass through the nose and into the brain. This was demonstrated in studies on rodents, and it is believed by researchers to
         be the case for humans too.
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