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What are plasticisers?





A plasticiser is a substance which when added to a material, usually a plastic, produces a product which is flexible, resilient and easier to handle. Since the dawn of civilisation, water has been used to plasticise clay for the production of pottery and clay tablets. Also, lime has been used to promote the easier working of cements. Other early examples of plasticisers include the oils to plasticise pitch for caulking pre-historic boats and neatsfoot oil and sperm oil to soften leather. In modern applications plasticisers must satisfy more demanding technical and economic requirements. These requirements are best met by esters such as phthalates, adipates and trimellitates. Phthalates, due to their technical performance, versatility and cost effectiveness, are the most widely used plasticisers. 








What are phthalates and what are they used for?





Phthalates are a group of colourless, odourless liquids which are used as 'plasticisers'.  They are produced by the simple reaction of alcohols with phthalic anhydride and the elimination of water.  Both alcohols and phthalic anhydride are well known substances which have been in use for a long time and which are derived from petroleum. Phthalates have very low volatility, do not readily dissolve in water and are not persistent in the environment. Their principle use is to soften the popular plastic, polyvinyl chloride (PVC).  Plasticised PVC is used in a wide range of applications such as medical tubing and bloodbags, footwear, stationery goods, flooring and wall-coverings, electrical cable insulation, clothing and toys.





What other products, apart from PVC, are phthalates used in?





Rubber products, paints, printing inks, adhesives,  lubricants and some cosmetics. However, some 90% of all plasticisers are used in the production of flexible PVC.





What amount of phthalates are used in Europe, and what are the principle ones?





In western Europe about 850,000 tonnes of phthalates are used each year in the plasticisation of PVC. The most commonly used are di-(2-ethylhexyl) phthalate (DEHP, DOP) — which accounts for around half of consumption — diisononyl phthalate (DINP) and diisodecyl phthalate (DIDP).





THEIR IMPACT ON ENVIRONMENTAL HEALTH





Is it right that phthalates are dangerous to the environment. Therefore, should we be cautious and ban them from use?





While phthalates are widely distributed in the environment, their levels are low because they are subject to relatively rapid photochemical and biological degradation. Levels of phthalates in natural waters are reported to be decreasing. The Netherlands National Institute of Public Health and Environmental Protection (RIVM) has reported that the level of phthalates in Lake Yssel fell by 75% in the period 1980-88 (1).





Over the past 40 years extensive research has been conducted into the environmental effects of phthalates and, as a result, the major phthalates are among the most well-understood of all chemicals. There is now a large body of evidence to show that phthalates, at current and foreseeable exposure levels, do not pose a risk to human health or to the environment. 





There has been concern expressed about phthalates' toxicity in the water environment; what do you say to that?





It is worth re-stating that recent studies[1,2,3] show that levels of phthalates in natural waters are generally low and are reported to be decreasing. It is true that phthalates can accumulate in some simple aquatic organisms.  However, most higher organisms (such as fish) are also able to metabolise them (or break them down) rapidly without apparent harm and therefore, biomagnification up the food chain does not occur.





Well conducted aquatic toxicity studies [4,5] which take into account the extremely low water solubility of phthalates, show that most phthalates do not exhibit acute or chronic toxicity to a variety of aquatic organisms.





What about the spreading of municipal sewage sludge — which contains concentrations of phthalates — on agricultural land?  Surely, phthalates can be taken up by plants and get into the human food chain that way?





There is no evidence to suggest that phthalates can enter the human food chain as a result of municipal sewage sludge being used on agricultural land.  This is a subject which has been comprehensively studied over the years. In certain parts of Europe the spreading of sewage sludge on farmland remains an economic, effective and safe way of improving agricultural land. 





There are two points to bear in mind: the rates at which phthalates biodegrade in sewage sludge and soils; and the uptake by plants from the ground of phthalates such as DEHP. Phthalates are subject to both aerobic and anaerobic (in the presence, or not, of air) biodegradation, and there are several investigations which demonstrate that when they are contained in sewage sludge they are rapidly biodegraded[6,7,8,9,10]. 





For example, one study[11] examined garden soil containing DEHP. Within 20 days 75% of the phthalate had been degraded and after 30 days more than 90%.





A major research study on the uptake by plants of DEHP was conducted in the United States in 1989[12]. Among the plants grown and tested were four food chain crops: lettuce, carrots, chile peppers and tall fescue (a pasture grass). The authors concluded that  "_ because intact DEHP was not detected in any plants, DEHP uptake by plants was of minor importance and would not limit sludge additions to soils used to grow these crops".


�



Is it true that phthalates cause cancer? 





There is no evidence to suggest that phthalates can cause cancer in human beings.  Since 1980 a large number of investigations have shown that feeding high levels (many thousand times greater than foreseeable exposure) of phthalates and other chemicals to rodents over their lifetime causes a large increase in microbodies in the liver called peroxisomes. This 'peroxisome proliferation' leads to the formation of liver tumours. However, when these chemicals are given to non-rodent species such as marmosets and monkeys[13,14] (primates considered to be metabolically closer to humans), such peroxisome proliferation and liver damage is not seen. 





It is now generally accepted that phthalates are one of a number of substances which can cause liver tumours in rodents by a mechanism which does not occur in humans and thus phthalates have not been shown to pose a cancer threat to humans.





On the basis of these differences in species response, it was concluded some years ago that phthalates do not pose a significant health hazard to people. This scientific view was adopted by  a European Commission decision of 25 July 1990 which states that DEHP shall not be classified or labelled as a carcinogenic or irritant substance.  The correctness of this decision has recently been reaffirmed by two comprehensive reviews[15,16].





While the International Agency for Research on Cancer (IARC) has classified DEHP as "an agent possibly carcinogenic to humans", this is based only on the rodent studies and does not take into account the more recent understanding of the underlying mechanisms. It is possible that this classification will be open to change in the future following the recent publication of an IARC consensus report on peroxisome proliferation and its role in carcinogenesis.





It has been said that phthalates are responsible for reduced sperm count in men and other human reproduction problems. Shouldn't they be banned for this reason alone?





There have been recent reports of reduced sperm count in men. It has been hypothesised (and at the moment it remains a hypothesis) that this may be due to exposure to chemicals in the environment which mimic the natural female hormone oestrogen. There is still no evidence that there is a general problem in humans and no evidence that chemicals in general, or any chemicals specifically, are the cause. However, this hypothesis has sparked interest in the development of screening tests which could be used to identify oestrogenic substances.





The most recent in-vivo (live experimentation) studies specifically intended to look for oestrogenic effects are a series of internationally accepted and validated tests which measure changes in the reproductive organs of female rats which occur via processes under oestrogenic control.  They have shown[17,18,19] that all the phthalates ranging from dibutyl phthalate (DBP) to diisodecyl phthalate (DIDP) produce no oestrogenic effects.





In addition, numerous multigeneration fertility studies have been carried out on many different phthalates.  The most recent of these are 2-generation studies which demonstrate that exposure of rats to diisononyl phthalate (DINP)[20] and DIDP[21] in utero, during lactation, puberty and adulthood does not affect testicular size, sperm count, morphology or motility, or produce any reproductive or fertility effects.  No outcome which might be anticipated from hormone modulation was observed.  The maximum level dosed was around 600 mg/kg bw/day.





It is true that some laboratories using newly developed in-vitro (test tube) screening assays have shown some phthalates, such as dibutyl phthalate (DBP) and butylbenzyl phthalate (BBP), to exhibit a weak positive result indicating possible oestrogenicity.  However, these findings are equivocal in that these phthalates have proved to be non-oestrogenic in some studies[17,22,23,24,25].  Most phthalates, including DEHP, diisononyl phthalate (DINP) and diisodecyl phthalate (DIDP), have been tested and found to produce no oestrogenic effects[22].





The potential reproductive risk posed by some phthalate esters has recently been reviewed by the Commission of the European Communities[26].  While it is the case that some phthalates have been shown to cause reproductive effects in rats and mice, these have occurred at levels 10,000 times higher than the estimated exposure to people. It is, therefore, very unlikely that any significant risk to human reproductive health is associated with the use of phthalates.





The hypothesis of the potential impact of industrial chemicals on animal and human health and fertility is, in fact, a question for the entire chemical industry. CEFIC, the body which represents the European chemical industry, has responded to this broad debate and has already implemented a substantial programme of research.





Isn't it true that recently conducted tests on babies' teething rings showed that phthalates were leaking at dangerously high levels?





A study[27] of teething rings showed that in two specific products, phthalate migration was found to be above EU permitted levels.





However, the potential for intake of plasticisers from toys and teething rings has been investigated by a number of different bodies, including Rodricks and Turnbull[28] who examined an extensive collection of test data and concluded that the use of these products, when properly processed, did not pose a risk to health.





It should be emphasised that even at the unusually high migration rates reported in the study, there remains a substantial margin of safety.





With all of these issues facing the plasticiser industry, aren't you actually being complacent and insufficiently responsive?





The European plasticiser industry is very conscious of the genuine public concern which now exists around the use of phthalates. The Industry welcomes a responsible public debate, and accepts that it has a responsibility to respond to public concern by ensuring that there is an open exchange of information about the performance of its products. Clearly, if there was evidence that any single product presented a serious health risk, the plasticiser industry would have no hesitation in withdrawing it. 





The industry is also fully committed to supporting and, where appropriate, commissioning further scientific research to give further comfort to the view that the current use of phthalates poses no hazard to the health of people or to the environment.





What is ECPI's response to the call for a significant reduction in the use of phthalates in Denmark?





It is a very disappointing decision and appears to ignore the large body of research and science — built up over a number of years — which shows that phthalates do not represent a threat, either to the health of people or to the environment. Indeed, contrary to some people's view, phthalates are readily biodegradable and are not accumulating in the environment.





For more than 40 years the use of phthalates to plasticise PVC has contributed beneficially to people's health, comfort and safety, through the use of  PVC products in the fields of healthcare, clothing and electrical goods. 
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