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Thank you for the opportunity to testify about phthalates on behalf of the National Research
Center for Women & Families and the Cancer Prevention and Treatment Fund.
Our Center is dedicated to improving the health and safety of adults and children, and we do
that by scrutinizing medical and scientific research to determine what is known and not
known about specific health and safety issues.
In addition, I am a fellow at the University of Pennsylvania Center for Bioethics. I was
trained in epidemiology and public health at Yale Medical School; was on the faculty at
Yale and Vassar; and directed a longitudinal research project at Harvard. I bring that
scientific perspective to my testimony today. I have worked on health policy issues in
Congress, the White House, and for nonprofit organizations for 26 years.
The Consumer Product Safety Commission appointed the Chronic Hazard Advisory Panel
(CHAP) “to study the effects on children’s health of all phthalates and phthalate alternatives
used in children’s toys and child care articles.” We are very pleased that the Federal Register
notice made it clear that you are interested in many potential products made with phthalates,
including cosmetics, medical devices, food, pesticides, and other exposures that affect
children prenatally and after they are born.1
As we all know, phthalates have been shown to cause adverse health effects, including birth
defects, in laboratory animals.1 Scientific evidence also links phthalates with health
problems in humans.
The 2008 Consumer Product Safety Improvement Act (CPSIA) permanently prohibits the
sale of certain children’s toys and products containing more than 0.1 percent of three
phthalates: Benzyl butyl phthalate (BBP), dibutyl phthalate (DBP) and di-(2-ethylhexyl)
phthalate (DEHP). On a provisional basis, the law bans children’s toys and products
containing more than 0.1 percent of three other phthalates: di-isodecyl phthalate (DIDP), diisononyl phthalate (DINP) and di-n-octyl phthalate (DnOP).
Our Center urges you to make the provisional bans permanent. Of the 12 topics that the
panel is seeking comments on, I will focus on #6: human exposure; #11: the sensitivity of
potentially vulnerable populations (fetuses, young children, and expectant mothers); and
#12: the cumulative risk from multiple phthalates.
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Phthalates are chemicals that are used to make plastic flexible and to add fragrances to soap
and other personal products. Unfortunately, these chemicals don’t stay only in the products,
and phthalates have been found in indoor air and dust, and in human urine, blood, and breast
milk.2, 3 Levels are highest in women and children ages 6 to 11. African Americans have
been shown to have higher levels of phthalates than whites.4
Human Exposure to Phthalates
Researchers are concerned that phthalates and other endocrine-disrupting compounds could
lead to adverse reproductive and developmental effects.5 In men, this could mean
reproductive problems and possibly an increased risk of testicular or prostate cancer. In
women, exposure may lead to an increased risk for endometriosis, reproductive and other
endocrine-related cancers, or impaired ovarian function or menstrual cycling.
Research indicates that boys exposed to phthalates may be more likely to develop smaller
genitals and incomplete descent of the testicles. Boys who are born with undescended
testicles are more likely to develop testicular cancer as teenagers or young men.5 Last year
the Environmental Protection Agency (EPA) stated that “Although exposure to phthalates
can produce a variety of effects in laboratory animals, for certain phthalates the adverse
health effects on the development of the male reproductive system are the most serious.”6
According to the EPA, “The reproductive developmental effects observed in humans include
shortened anogenital distance observed in newborn boys; shortened pregnancy, lower sex
and thyroid hormones, and reduced sperm quality observed in adults.”6
Phthalates are believed to also affect girls’ hormones, but the health impact is less clear.
Studies also show associations between children’s exposure to phthalates and the risk of
asthma, allergies and bronchial obstruction.7, 8 Studies by Harvard researchers have shown
phthalates may alter human sperm DNA and semen quality.9
A 2009 research review published in the Philosophical Transactions of the Royal Society
concluded that there was little correlation between prenatal and post-natal concentrations of
phthalate metabolites.5 That suggests that both prenatal and post-natal exposures are very
important and are independent of each other. We agree with the authors that more research
is needed.
A study by Cho et al, published in Environmental Health Perspectives (EHP) in 2010, found
that IQ and Verbal IQ were lower in elementary school children with DEHP metabolites but
not DBP metabolites.10 After controlling for mother’s IQ and other demographic traits and
developmental covariates, both types of phthalates were associated with lower vocabulary
scores. This was maintained for DEHP even after maternal IQ was statistically controlled.
Boys with more DEHP and MEHP had lower scores on the Wechsler Intelligence Scale for
Children vocabulary score, but girls did not.
A 2010 article by Engel et al in EHP found a relationship between third trimester prenatal
phthalate concentrations and parents’ ratings of children’s aggression, conduct problems,
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attention problems, depression, and executive function between the ages of 4 and 9 years
old.11 Many of these measures are associated with ADHD hyperactivity disorders
A review published this year of the reproductive toxicity data of phthalates in animals found
that “The phenotypic alterations observed in male offspring rats exposed during the prenatal
period have remarkable similarities with common human reproductive disorders, including
cryptorchidism, hypospadias and low-sperm counts.”12 The authors concluded that
“biological changes can also be induced at low, human relevant doses and that different
active phthalates can have cumulative effects.”12
Concerns have also been raised that phthalates may be associated with “an increased
prevalence of obesity and type 2 diabetes.”5
Phthalate Substitutes
According to the EPA, a variety of possible alternatives for phthalates are available and the
Agency cites four chemicals already being used in children’s products. The chemicals are
acetyl tri-n-butyl citrate (ATBC); di(2-ethylhexyl) adipate (DEHA); 1,2cyclohexanedicarboxylic acid; diisononyl ester (DINCH); and di(2-ethylhexyl) terephthalate
(DEHT or DOTP).6 Numerous other possible phthalate substitutes are available but I am
focusing just on the substitutes for children’s products and toys.
The EPA also notes that in response to the European ban on phthalates in toys and other
children’s products, “plasticizers based on isosorbide esters were developed….[And] it is
worth noting that isosorbideesters could be prepared under solvent-free conditions,
providing an environmentally friendly approach to manufacturing.”
Sensitivity of Potentially Vulnerable Populations (fetuses, young children, and
expectant mothers)
Fetuses
German researchers have concluded that “The fetus is considered to be the most sensitive
stage of life to the potential developmental and reproductive toxicity of the phthalates.”13 In
their study published in the International Journal of Hygiene and Environmental Health,
they concluded, “Given that phthalates and their metabolites are toxic to reproduction and
development in animals and fetal stage of life is most sensitive for these effects, in utero
exposure to phthalate monoesters may be of significant health relevance.”13 According to
the Fourth National Report on Human Exposure to Environmental Chemicals, “Human milk
can be a source of phthalate exposure for nursing infants.”14
Children
Children have the highest exposures to phthalates compared to teens and adults.14 Last year,
a study based on the German Environmental Surveys (GerES IV) found that the general
population is “exposed to phthalates to a large extent,” and that children are exposed “up to
four fold higher level than adults.”15 The study also found that “children are exposed to a
multiple mixture of phthalates simultaneously.
Expectant mothers
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Studies indicate that “phthalate diesters and their metabolites are measurable in human
breast milk, cord blood and other pregnancy-related specimens.”5
Cumulative Risk
We agree with the EPA that focusing individually on phthalates “would likely underestimate
their impact since they appear to produce similar adverse effects.”6 The EPA further states
that “taken together, the reproductive effects observed in animal studies and in humans, the
human biomonitoring data, and the data on cumulative effects of mixtures support EPA’s
concern for potential human health hazard following exposure to phthalates.”6 Researchers
have stated that chemicals may interact with each other “in what is commonly referred to as
the ‘cocktail effect.’ The human health risks of exposure to chemical mixtures are much
understudied,”5 and that exposure to more than one phthalate adds to risk.16
It is unfortunate that peer-reviewed published data are not available to draw definitive
conclusions about the risks of the three phthalates banned on an interim basis. The evidence
thus far suggests that these phthalates are not safe, and the absence of better research is not
justification for lifting the ban.
DIDP (di-isodecyl phthalate)
DIDP is used as a plasticizer in a variety of polyvinyl chloride (PVC) plastic products
including toys, coverings on wires and cables, artificial leather, carpet backing, and pool
liners.17 “The NTP [National Toxicology Program] judges the scientific evidence sufficient
to conclude that DIDP is a developmental toxicant and could adversely affect human
development if the levels of exposure were sufficiently high.”17 For this reason alone, DIDP
should be permanently banned from children’s products and toys (with the exception of
inaccessible component parts). Fortunately, it is not currently used in most toys.18 However,
children certainly can be exposed to DIDP because of its use in pool liners, artificial leather,
and possibly from carpet backing.
DINP (di-isononyl phthalate)
Before the provisional ban, DINP was the phthalate that was most often used to soften
plastic in some children’s products and toys sold in the U.S.19 DINP is also used in products
such as flooring, gloves, straws and garden hoses. DINP is considered an animal
carcinogen.20
In a research study published in 2007 in Journal of Chromatography, Koch et al noted that
“We also have to regard DINP as an endocrine disruptor/modulator in humans. Effects like
nipple retention and testis atrophy are comparable to DEHP and di-n-butylphthalate
(DnBP).”21
A 2010 article by Danish scientists that was published in Environmental Health Perspectives
found phthalate metabolites in the urine of all the 4-9 year old children studied, and reported
several health concerns related to phthalate levels.22 Boys and girls with higher
concentrations of phthalate metabolites had lower thyroid hormones, lower IGF-1 (insulinlike growth factor), and less growth. This suggests a negative effect on children’s growth
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and development. Specifically, DINP and DEHP levels were negatively associated with
IGF-1 in boys.
In addition, DINP apparently causes the same kind of abnormal (smaller) genitals in male
rats as other phthalates such as DEHP and BBP, but is not as potent as some other
phthalates, such as DEHP. It is therefore probably safer than DEHP, which is the phthalate
that it replaced in 1998.23 However, that does not mean DINP is safe. In addition to DINP’s
negative impact on growth and the risk of smaller genitals, DINP would add to the
cumulative exposure and cumulative risks that has been associated with exposure to other
phthalates.
In summary, DINP is of concern because exposure may result in poor growth and
development, especially in boys, and also boys having smaller genitals and having
secondary sexual characteristics that are less masculine such as female-like areolas/nipples,
and it is considered an animal carcinogen. DINP’s risks, therefore, far outweigh its benefits.
DINP should be permanently banned from children’s products and toys unless independent,
well-designed studies in the future clearly prove that DINP is safe. Given the findings thus
far, that seems unlikely.
DnOP (di-n-octyl Phthalate)
DnOP is used in floorings, carpet tiles, gloves, garden hoses, wire and cable insulation,
adhesives, and as package sealants and bottle cap liners.20 Neither the International Agency
for Research on Cancer (IARC) nor NTP has evaluated DnOP for human carcinogenicity.
“There are no known commercial uses for pure DnOP. However, DnOP
constitutes approximately 20 percent of the C6–10 phthalate mixtures used in PVC products.”6
The EPA reports that children have the highest exposure to several phthalates including
DnOP.6
Conclusions
Safe alternatives to phthalates are available now and we urge industry to switch to these
alternatives. It is disturbing to note that under the Resource Conservation and Recovery
Act, phthalates are regulated as a hazardous waste if discarded as a commercial chemical
product.6 This tells us that these products are unsafe. And yet, the chemical industry
continues to downplay the risks that phthalates pose to public health and argue that there is
not yet conclusive evidence that phthalates are dangerous for pregnant women, children, and
adults. Based on existing science, some of it summarized above, we strongly disagree.
Since the chemical industry has repeatedly denied the growing evidence regarding the risk
of phthalates to human health, their pronouncements regarding specific phthalates are not
credible. It is true that there is a lack of conclusive evidence on exactly what exposure
levels are especially unsafe for certain specific phthalates. However, there is certainly no
conclusive evidence that these phthalates are safe, individually or in combination.
Cumulative, long-term effects are of particular concern. The provisional ban on DIDP,
DINP and DnOP in children’s toys and products should be made permanent and the
Consumer Product Safety Commission should be considering bans on other products made
with phthalates as well, especially because of the growing evidence supporting concerns
about fetal exposure when pregnant women use these products.
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