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Health Impacts of Toxins in Polymer Clays

Executive Summary

Polymer clays are aform of modeling clay that
have become popular in recent years among
children, adolescents and adult craftspeople. They
areinexpensve, comein avariety of colors, are soft
at room temperature, can be molded by hand into
smdl or largeitems, and can bebaked in a
conventional oven at low hedt, resultingina
permanent hard object. Fimo and Sculpey arethe
maost common brand names of polymer claysin the
U.S,, but other different product lines exig.

Unfortunately, these clays contain polyvinyl
chloride (PVC) mixed with phthalae (pronounced
tha- late) plagticizers. While the phthalate
plasticizers make the clay soft and workable, they
are dso associated with potentia hedth risks.
Phthalates as a class of chemicals have been
implicated in birth defects, reproductive problems,
nerve system damage and other negative hedlth
effects.

VPIRG' sresearch indicates that children and adults
using polymer clays may be exposed to phtha ates
at harmful levels. Even when clays are prepared
following proper package directions, children and
adults can breathe or ingest high levels of
phthaates. In addition to phthalate exposure the
research indicates that when polymer clay is
overheated enough or accidentaly burned, the PVC
will break down and release highly toxic
hydrochloric acid gas.

The potentia for exposure to phtha ates from
normal use of polymer claysistroubling given the
popularity of the clays both at home and at schools,
the inadequacy of consumer warnings about the
effects of these chemicals, and the effects
phthalates may have on children. Moreover, since
the Federa Toxic Substances Control Act does not
require pre-market testing for new industria
chemicas, and becauseit isdifficult to restrict the

use of existing chemicasin commercid products,
exposure to phthaatesis cause for concern.

VPIRG recommends that consumers avoid using
polymer clays and cdls on the Consumer Products
Safety Commission (CPSC) to recal or suspend
sdle of polymer clays until they are shown to be
safe for use by children and pregnant women. If
the products remain on the market — VPIRG calls
on manufacturers to provide adequate warnings to
consumers asto why they should avoid use of the
products or take specid precautions when using
them. Findly, state Attorneys Generd should
investigate the claims by manufacturersthat the
claysare*“non-toxic.”

Health Risks of Phthalates

Phthaates are associated with adiversty of
negative hedth impactsincluding reproductive
defects, birth deformities, liver and thyroid
damage, neurologicd impacts aswell as
miscarriages. At least one phthalaeislisted asan
EPA probable human carcinogen. The following
ligt illustrates the hedlth risks of some different
phthalates:

e DnOP (Di nOctyl Phthaate) — Birth
deformities, reproductive disorders, liver
and thyroid impacts, and linked to gene
mutation in mixture with other compounds.

* DnHP (Di nHexyl Pnthdate) —
Reproductive disorders, liver and thyroid
impacts, linked to gene mutation in mixture
with other compounds.

* BBP (Butyl Benzyl Phthdate) —
Reproductive Disorders, birth deformities,
suspected carcinogen, but studies
inconclusive, and linksto nerve disorders
and miscarriages.

* DEHP ((2 ethylhexyl) Phthaate) —birth
deformities, reproductive disorders, EPA



“probable human carcinogen”, Dept. of
Hedlth and Human Services* Potentid

Human Carcinogen”, liver, kidney and
thyroid impacts.

* DINP (Di isononyl phthalate) —
Reproductive disorders and devel opmentad
harm.

 DEHT (Di (2 ethylhexyl) terphthaate) —
Unknown

I nadequate Resear ch and I nfor mation about
Phthalates

To date, only afew phthaate compounds are
assumed to present the most significant exposure
risk to humans. DEHP used in medica devices, and
DINP used in children’ stoys, have been the subject
of much focus because they have been used in
higher volumes than other phtha ate esters. But
regulaors have significantly underestimated the
genera public's exposure to other phtha ates and
combinations of phthaatesin consumer products,
and therefore have not comprehensively studied
them. Thisisespecidly truefor the phthalates
found in polymer clays.

For example, the Nationa Toxicology Program
(NTP) Center for the Evaluation of Risksto Human
Reproduction (CERHR) pand assigned to study the
risks phtha ate exposures posed to human
reproductive hedth suggested that BBP was of only
“minimal” concern for reproductive effectsin
humans because exposures in adults were assumed
to be low -- around 2 micrograms per kilogram of
body weight. Yet VPIRG' sresearch showsthat a
20 kg (44 1b.) child using 100 grams of polymer
clay could be exposed to as much as 130 timesthe
2 micrograms per kilogram of body weight of BBP
the pand identified as normal daily exposure after
only 5 minutes of play.

Moreover, recent evidence indicatesthat phthdate
exposures are ubiquitous amnong the generd
population in the U.S. and, in some cases, higher
than previoudy thought. Recently, CDC andytical
chemists, andyzed thousands of urine samples
from dl over the U.S. and found multiple phthdate
metabolitesin al samplestested. These metabolites
included less common phthalate esters. The CDC
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team theorized that the residues of these phthalate
compounds may result from their presencein
consumer products.

VPIRG’s Findings

VPIRG sent samples of Sculpey and Fimo
polymer clay products purchased from locd stores
in Montpelier, Vermont to |aboratories for both
compositiona andysisand exposure analyss.

Compositional Analysis

Laboratory testing of the clays by Philips
Services (PSC) in Ontario Canadareveded that
mixed phtha ates made up between 11 and
14% of thetotal contents of each of the Fimo
samples. The Sculpey samples each contained
between 3.5 and 4.4 percent mixed phthadates. \

The Fimo clays appeared to contain mostly
DnOP, DnHP, DEHT and an unknown
phthalate ester (named Unknown #2 by the lab)
that strongly resembled DEHP. The Sculpey
clays appeared to contain mostly BBP, and a
mixture of DNOP and DEHT. Both brands of
clays a'so contained significant amounts of
severd other phthalate compoundsthe lab was
unableto postively identify using the
customary phthalate standard.

Exposure Analysis

VPIRG commissioned the Environmenta
Qudity Indtitute (EQI) a the University of
North Carolina-Asheville to assess human
exposure to phtha ates when polymer clays are
used according to packaging directions.
Researchers at thelab, specidizing in red-
world environmenta exposure assessment
prepared and baked clay samplesfollowing the
manufacturers directions, and measured
releases of phthalatesin theair and residues of
phthalates on users' hands.

The EQI lab found that, when prepared as
directed, polymer clays could expose children
and adults to significant concentrations of
phthaates, including BBP, DnOP, and DnHP,
from both handling the clays and breathing in
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ar contaminated with phthaates during the
baking process.

Inhalation Exposure

Regulatory agencies have not set dlowable
inhaation levelsfor the phthdates found in the
polymer claystested (BBP, DnOP, DnHP,
DEHT). The Occupationa Safety and Hedlth
Adminigtration (OSHA) has however,
established an eight-hour standard for adult
workers exposureto DEHP and DEP, at 5
milligrams per cubic meter of air. Using this
standard as a measure for comparison,

inhal ation testing showed that Fimo Lavender
could result in phthal ate exposures (to both
BBP, DNOP/DEHT mix, and to unknown #2)
twicethishigh a 11 milligrams per cubic meter.
The average phthd ate exposure from the clays
other than lavender measured 2 milligrams per
cubic meter —an amount that closely approaches
the 5 milligram per cubic meter OSHA standard
for adult workers when we consider that this
gtandard is an adult standard only, and children
arethe primary users of polymer clay.

It istroubling that the average exposure to

phtha ates so closdly approachesthe OSHA
standard because those exposed to phthdates are
likely to be children. Children’s bodies are much
smdler and more vulnerable to outside factors
than adults bodies, they breathe more air per
body weight than adults and are therefore
exposed to more ar contamination. The OSHA
standard was created for adult workers, and the
5 milligrams per cubic meter OSHA standard is
not likely to be adequate to use as ameasure for
phthalates exposure in children. For comparison,
Federa pegticide law mandates setting an
exposure limit for children ten times lower than
thelimit for adultsif comprehensvetesting data
arenot available (asisthe case with phtha ates).

Ingestion Exposure

Phthalate residues | eft on auser’ s hands and
ingegtion levels were estimated using the
Consumer Product Safety Commission’s
assumption that fifty percent of material
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deposited on hands will be ingested by a child.
Since regulatory agencies have not set
gandards for phthalate ingestion, state drinking
water standards were used to compare the
exposure levelsfound in the study. The results
showed that a child who played for 5 minutes
with 100 grams of five of the claystested could
exceed the maximum daily exposure level for
the phthadate, BBP, dlowed under FHorida's
drinking water limit. Every single clay tested
resulted in exposures exceeding Minnesota' s
drinking water sandard for BBP.

Cumulative Exposure

EQI'sandysislikely underestimates the
potentid phtha ate exposures for many children
using polymer clays. The researchers measured
exposures for only four of the eight separate
phthalate compounds identified in the clays.
Further, while EQI researchers estimated
exposures based on the use of 100 grams of
clay, actud preparation of these clays may
involve far larger quantities. Various polymer
clay “recipes’ include concoctions that demand
about a pound (~450g) or more of polymer clay
materid. A child following arecipe for aone-
pound project could be exposed to nearly five
times as much phthaates as projected by the
EQI anaysis.

Moreover, this sudy hasfocused on the
implications of exposureto only afew

phtha ate compounds. Simultaneous exposures
to multiple related phtha ate esters can easily
take place through the routine preparation of
polymer clays. This repeated exposure could
have a cumulative impact that is not yet fully
understood.

Unsatisfactory Consumer Warnings

Rather than warning consumers about
phthalates in polymer clay products, packaging
on polymer clays actudly advertisesthe
products as “ environmentdly friendly” and
“non-toxic.” These mideading labels are based
on the assumption by the Arts and Cregtive
Materids Ingtitute (ACMI), the organization



gpproving the non-toxic label, that polymer
clays only contain afew phthalate esters.
However, VPIRG' sresearch shows that
polymer clays contain phthaates other than
those the ACMI considered. Non-toxic
certification was granted to polymer clays even
though not dl the chemicasfound in polymer
clays were studied for health impacts. It should
be noted that the ACMI is aconsortium of art
and craft materia manufacturers.

Inadequate Federal Regulations

Becausethe U.S. regulaory framework does not
require pre-market testing for new industria
chemicasbeforethey are used inthe
marketplace, and it isdifficult to restrict use of
exiging chemicas, many harmful chemicasend
up in consumer products. Of over 80,000
chemicals used in the marketpl ace today, the
vast mgority are untested for human health
impacts. Thisisaarming because consumers
may be exposed to chemicaslike phthalates on
afrequent basswithout knowing what the
hedlth impacts from exposure may be.

Recommendations
In response to the results of these tests, VPIRG
makes the following recommendations:

» The CPSC should declare amoratorium on
the sale of polymer clay products until
further investigation determinestherisks for
exposing usersto phthaates, especidly
children and pregnant women. Decision
makers should also re-evd uate regulations
alowing manufacturersto incorporate
harmful chemicaslike phthaatesinto
productsintended for children without
comprehensive hedth and safety testing.

* |If polymer clay products remain on the
market, manufacturers should be required to
affix clear warning labels on polymer clay
products, directing pregnant women and
children to not use polymer clay products.
Others should be warned to strictly limit
contact with the clays by wearing gloves
when manipulating the product and to dso
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limit inhdation of clay chemicals by
saying out of and ventilating the kitchen
during and after baking.

Decision makers should reform the laws
that govern use of chemicalsinindustry
and in products. Theselaws currently do
not require comprehensive testing of
industrial chemicasnor do they alow
chemicalsto be phased out or regulated
even when thereis evidence of hedlth
hazards. The Toxic Substances Control Act
has not been updated sincethe 1970's.

Retailers should inform manufacturers of
their concerns about sdlling potentidly
harmful children’s products that contain a
“non-toxic” labd, and should either take
these products off their shelves or warn
consumers of the potentia for reproductive
damage and birth deformities.

Consumers should avoid purchasing
polymer clay products until they are proven
safe.

State Attorneys Generd should investigate
manufacturer’ s clamsthat polymer clays
are“non-toxic.”
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Health Impacts of Toxins in Polymer Clays

Introduction

In recent years a new form of modeling clay known as polymer clay has become the modeling material
of choice with children, adolescents, and adult craftspeople. This material is soft at room temperature,

can be molded by hand into small or large items,
and can be baked in a conventional oven at low
heat, resulting in a permanent solid object. The
clays comein awide array of colors, including
fluorescent and marbled tones, are inexpensive,
and are readily availabhein almost any toy store
or arts and craft outlet.

The most popular brands of polymer clays are
Fimo and Scul pey, made respectively by
Eberhard Faber in Neumarkt, Germany, and
Polyform Productsin Elk Grove Village,
[llinois. Eberhard Faber is a subsidiary of pencil
giant Staedtler.

Retail packages come in avariety of sizes. Fimo
issold in two and twelve ounce packages.
Sculpey is sold in two ounce packages, and in
bulk (one pound and 24 pounds). Cernit comes
in two ounce, 250 gram, and 500 gram
packages.

Polymer clay is currently a popular medium in
classrooms and art schools. Polymer clay
crafters have established local, regional, and
national guilds. These associations of thousands
of polymer aficionados hold juried exhibitions,
supported by manufacturers and distributors.

Polymer clays are made of polyvinyl chloride
(PVC) mixed with phthalate (pronounced tha-
late) plasticizers. Phthalates are afamily of
chemical compounds that are structurally
similar. They are used in the clay to keep it soft
and workable before it is baked. The health risks
from exposure to phthalates may vary

The Poisoning of an Alaskan teacher

On October 17, 2000, an elementary school teacher in
Alaska suffered acute health problems after walking
into a room where Sculpey clay (Sculpey lll-blue
color) had over-heated when left overnight in a kitchen
range. The teacher suffered from headaches,
vomiting, fatigue, chest pains, finger numbness,
dizziness, a stumbling gait, and other problems. He
had to go to a hospital emergency room after suffering
from this exposure.

The state of Alaska’s occupational health division
found that the teacher was exposed to potentially
harmful chemicals. It determined that hydrogen
chloride and two phthalic acid esters — DOP (Di-octyl
phthalate) and BBP -- were “likely products of thermal
decomposition.” (Thomas E. Stuart, Jr., chief, Alaska
Occupational Safety and Health, letter, February 23,
2001)

As part of the investigation, the agency conducted a
pyrolytic decomposition study at the OSHA Technical
Center in Salt Lake City, Utah. According to the
inspection report, “during thermolytic decomposition at
approximately 300 degrees F, two phthalate esters
(DOP and BBP) volatized from the polymer clay and
appeared in the off-gas stream. As the temperature
increased to 482 degrees F the production of
hydrogen chloride accompanies the volatilization of
the phthalate esters.” (Alaska Department of Labor,
Occupational Safety and Health, “Inspection
Narrative,” Inspection No. 303694269, January 8,
2001)

The determination that DOP and BBP were the
principal phthalates released by overheating the
Sculpey modeling clay are consistent with VPIRG's
finding that these two compounds are the primary
plasticizers present in samples of Polyform Products’
Sculpey brand.



Some popular
brands of
polymer clays
found at toys
stores or arts
and crafts
outlets.

Table 1. Polymer Clay Manufacturers

Manufacturer (Country)

HAzZARDS

Eberhard Faber (Germany)

Fimo Classic, Fimo Soft

Polyform Products (USA)

Sculpey, Sculpey Fantastic, Elasticlay,
Sculpey Gumbasia, Sculpey lll, Sculpey
Living Doll, Sculpey Premo, Sculpey Sculp-
A-Doll, Sculpey Superflex, Super Sculpey,
Pro Sculpt, Granitex, Liquid Sculpey,
Polyform, Pro-Mat

T&F Kunststoffe (Germany)

Cernit No. 1, Cernit Starter Set, Cernit
Glamour, Cernit Neon-Light

Havo B.V.

Creall-Therm (Junior and Professional)

Vinci de Mexico (Mexico)

Modelina, Modello

depending on the specific
phthal ate ester(s) used in the
clay.

Both PV C and the different
phthal ates have been linked to
potential health risks. For
example, if the polymer clay
is overheated enough, the
PV C will break down and
will release highly toxic
hydrochloric acid gas (See
Appendix D). Also, the
research in this report
indicates that even when
polymer clays are prepared
following proper package
directions, with no accidental
overheating, children and
adults can breathe or ingest
high levels of phthalate
compounds. Multiple

phthal ate compounds have
been implicated in
reproductive system damage,
and harm to the liver and
other organs. Research has
linked phthal ate esters to

central nervous system damage, and there is increasing concern that inhalation of phthalates may
increase the likelihood of asthma attacks.
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Part One: Background on Phthalates

Phthalates are a group of chemicals invented in the 1930s and produced by the petrochemical industry.
These compounds are used in avariety of consumer products, including soap, shampoo, hair spray,
solvents, pesticides, inks, aspirin, flea collars, and cosmetics. In many of these applications, the
phthalates are used to increase the fluidity and smoothness of the products.

Widespread Use

The plastics industry uses large quantities of phthalates to make their products, particularly polyvinyl
chloride (PVC), more malleable. The mgjority of phthalate plasticizers (89%) are used in polyvinyl
plastic resins. The balance is used in other vinyl resins (3%), cellulose ester plastics (3%), synthetic
elastomers and other polymers (3%) and other applications (2%). Vinyl plastic, according to the
Agency for Toxic Substances and Disease Registry (ATSDR), may contain up to 40% of one phthalate
compound, Di (2 athyl hexyl) phthalate (DEHP), that is strongly linked to reproductive damage and
other health risks.

Poorly Regulated; Poorly Understood Health Effects

Fundamental flaws in regulating toxic chemicals under the current regulatory system (discussed further
in part 3) means that there are no pre-market testing requirements for new industrial chemicals, and it
isdifficult to restrict or regul ate chemicals already in use. As aresult, available public information
about the health effects of individual phthalate compounds varies widely.

Polymer clays contain less commonly used phthal ate esters that have not been tested to the same
degree as the more common phthal ate compounds. Because the regulation and study of the different
phthal ate compounds in commercial use is so highly variable, much of the public information available
tends to focus mostly on those phthalates that industry uses in high volumes. Specifically, DEHP and
Diisononyl phthalate (DINP) have been studied intensely. Thisis because DEHP, used in some

medical devices and children’stoys, and DINP, used in some toys and products for young children, are
produced and used in greater volume than other phthalate compounds, and are therefore assumed to be
the most likely sources of phthalate exposure to humans.

However, manufacturers produce many other phthalates in lower volumes that are used in commercia
products. These compounds including Butyl Benzyl Phthalate (BBP), Di-n-Octyl Phthalate (DnOP),
Terepthalic Acid (DEHT), and Di-n-hexyl phthalate (DnHP), to name only afew, have not been
comprehensively tested or studied, though there are studies indicating negative health effects from
exposure to them. These less studied chemicals appear in polymer clays. Industry and government
regul ators appear to have acted on the assumption that phthalates used in low volumes cause little if
any harm to human health, because there is minimal exposure. But as will be explained later, aCDC
study shows that this assumption may be flawed.

Known Health Effects of Phthalates

Despite the plastic industry's long-standing contention that phthalates pose little or no risk to human
health, the body of research evidence linking certain phthalate compounds with long-term human
health risks is growing.

Phthalate compounds DEHP and DINP have been shown to cause reproductive and developmental
harm.* DEHP is a probable human carcinogen as determined by the EPA and a potential human
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carcinogen as determined by the Department of Health and Human Servi c&e.IZI In addition, DEHP
impacts the liver and kidrﬁy, thyroid function, nerve function, and has been found to be mutagenic (it
can induce cell mutation).

Other less studied phthal ate compounds including BBP and DnOP (both discovered in the polymer
clays tested), have been linked with reproductive disordersin animal studies, including alterations of
sperm-producing organs and reduced testis weight.” Some phthalates, including BBP, are also
suspected carcinogens in animals, though the evidence that they are carci nogeni% In humans remains
inconclusive.“ DnOP and DnHP have been shown to affect the liver and thyrﬁid, and BBP has been
linked with nerve disordersin lab animals and in exposed industrial workers.

Unknown Health Effects of Phthalates

For every phthalate compound that is intensely scrutinized because of its high volume use or sensitive
applications (i.e. DEHP and DINP), many other phthalate formulations remain little studied and poorly
understood. Data on the potentia health impacts of dozens of compounds in this class of chemicals are
limited or non-existent, despite the ubiquity of phthalates observed in environmental samples for
decades.

The limited evidence that exists for lesser-known phthalate compounds suggests that some may share
the tendency of their better-known cousins in affecting health. For example ailmost all the phthalate
compounds are linked with reproductive and developmental harms. It is unknown if other health
implications like cancer or liver and thyroid impacts cross over through the entire class of compounds.

General Population Exposed to Phthalates

Recent evidence indicates that phthal ate exposures are higher among the general population in the
United States than previously thought. The most telling data were recently released by Center for
Disease Control (CDC) analytical chemists, who analyzed thousands of urine samples from all over the
U.S. and found significant levels of multiple phthalate metabolitesin all of them. The researchers were
particularly surprised by the fact that the phthal ates found at the highest levels in the samples were not
metabolites of the high volume chemicals they expected — such as DEHP and DINP -- but rather of
compounds produced in far lesser ﬁ)l umes. Specifically, they found BBP, a compound also found in
the polymer clays VPIRG studied.

This year, afollow up study measuring urine samplesin children showed phthal ate metabolites were
found in children at higher levels than in adults. The study suggests that DBP, BBP and DEHP
exposure on a bo%wei ght basis may be twice as high for the children tested than for the adults tested
in the 2000 study.

The CDC team has theorized that the prevalence of these compounds may result from their presence in
consﬁer products such as cosmetics, to which many people are highly exposed in their everyday
lives.™ Since exposure to such everyday substances may well occur at crucial pointsin time, such as
during pregnancy, phthalates may aready be impacting public health in ways that researchers have
simply failed to connect with exposures.

The CDC study and other assessments of actual phthalate exposures indicate a likelihood that the
genera population may be more exposed to phthalates, than has previously been thought. Because
knowledge about the health effects of the low volume phthalate compounds is minimal, and littleis
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known about cumulative impacts of multiple phthal ate exposures, these studies suggest that reducing
and eliminating exposures wherever possible is a wise precaution. It also suggests that follow up
research on these chemicals is urgently needed to protect the public against unnecessary harmful
EXPOosures.

Table 2: Phthalates and Known Health Risks |

Found in
Phthalate Compound Clays Known Health Impacts
tested?
Di n Octyl Phthalate (DnOP) Yes * Reproductive effects
» Liver and thyroid impacts
*  Birth deformities
* Linked to gene mutation in a mixture with other
compounds
Di n Hexyl Phthalate (DnHP) Yes e Liver and thyroid impacts
» Linked to gene mutation in a mixture with other
compounds
*  Reproductive effects
Butyl Benzyl Phthalate (BBP) Yes *  Reproductive disorders

»  Birth deformities

*  Suspected carcinogen — but studies inconclusive

. Links to nerve disorders.

Di (2ethylhexyl) Phthalate (DEHP) No * Reproductive and developmental harm

EPA Probable Human Carcinogen

»  Department of Health & Human Services Potential
Human Carcinogen

» Liver, kidney, thyroid impacts

*  Mutagenic

Di isononyl Phthalate (DINP) No *  Reproductive effects
»  Developmental harm

Di Ethyl Phthalate (DEP) No »  Developmental harm and birth defects
«  Skin and eye irritation*

Di Butyl Phthalate (DBP) No » Reproductive and developmental harm

e Skin irritation
»  Possible nervous system and blood pressure

impacts®
Di Decyl Phthalate (DIDP) No e Liver impacts
«  Reproductive harm®
Di (2 ethylhexyl) terphthalate (DEHT) Yes e Unknown
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Part Two: Findings

Phthalates Found in Polymer Clays

Given the popularity of polymer clays both at home and at schools, thereis avery rea possibility that
children are frequently exposed to significant amounts of the clays phthal ate content by breathing the
vapors released as they bake and ingesting residues from their hands. To begin to answer this question
and to address the growing awareness about children's exposure to phthalate compounds in soft toys
and other plastic items, VPIRG staff commissioned laboratory testing to investigate whether the use of
these clays could expose children to phthalate compounds at potentially harmful levels.

Testing for Phthalates

VPIRG staff purchased 10 samples of Sculpey and Fimo from alocal toy shop, selecting for different
color types including fluorescent, standard, variegated, pale, saturated, and in the case of the Fimo,
samples of both standard Fimo and Fimo Soft. Philips Service (PSC) Laboratory in OntarioEICanada
tested the samples for phthalate content using the standard procedure to scan for phthalates.= PSC

Table 3. Percentage mixed phthalates in unprepared product L?ﬂggp?gggg:}tgﬁ;ge
Total Phthalates (%) * between 11 and 14 percent
Sculpey — White 35 (110,000 mg/kg to 140,000
Sscullpey —ghoc j-g mg/kg) mixed phthalates.
culpey — Green . ;
Sculpey — Atom 39 The flye Sculpey samples
Sculpey — Violet 4.4 contained between 3.5 and
Fimo — Magenta 11.0 4.4 percent (35,000 mg/kg
Fimo — Lapis 13.0 and 44,000 mg/kg) each of
Fimo — Green 12.0 .
Fimo — Yellow 12.0 mixed phtha] ates. (See
Fimo — White 14.0 Appendix B) On average,

the samples contained 8.2%
* % product based on milligrams phthalate per kilogram product. of the total mixed

phthal ates.

These percentages of phthalates found in the clays tested are cause for concern. To put these
percentages in context, the European Union temporarily banned and is contemplating regulating the
manufacture or importation of soft plastic toys or other articles meant for small children’s mouths that
contain, by weight, more than 0.1% (or 1000 mg/kg) of six different phthalate ﬁters, including two
compounds present in the clay samples tested for this report (DnOP and BBP).™ VPIRG'’ s study shows
that Fimo clay contains between 110 and 140 times the amount of phthalate compounds allowed in
children’ stoys in Europe, and Sculpey contains between 35 and 44 times that amount.

I dentyifying the Phthalates Found in Clays

Through gas chromatography/mass spectrometry — a technology that allows scientists to identify a
chemical based on the spectrum of light after it passes through the compound — the PSC |ab was able
to identify several of the more well-known phthal ate compounds contained in the clays. PSC initially

" The most common environmental phthalate standard covers testing for the following using a DB5 column during Gas
Chromatography/Mass Spectromotry (GC/MS): Dimethyl phthalate, Diethyl phthalate (DEP), Di-n-butyl phthalate (DBP),
Benzyl Butyl phthalate (BBP), Di-n-octyl phthalate (DnOP) and Bis (2 ethylhexyl) phthalate (DEHP). Source: electronic
communication from Ron McCloud, Ph.D., C.Chem. General Manager, PSC Analytical Services (Burlington) to Susanne
Miller, Environmental Health Advocate at VPIRG, dated December 8, 2001.
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found that the Fimo clays contained primarily DnOP, and a compound whose characteristics closely
resembled DEHP. The Sculpey clays contained mostly BBP and DnOP. Both brands of clays also
contained significant amounts of other phthal ate compounds the lab could not positively identify using

the customary phthalate standard.

VPIRG then looked for information to confirm the identity of the chemicals and to identify the
unknown chemicalsin the clays. In the course of thisresearch, VPIRG obtained aletter written by
Duke University toxicologist, Woodhall Stopford, PhD who was involved in certifying polymer clays
as “non-toxic” for the Arts and Creative Materials Ingtitute. His letter indicated that the only phthalate
compounds used in the clays were DEHT, and a mixture of DnHP, DnOP, and Di-n-decyl Phthalate

(DnDP) known as Di-n-(6,8,10) Phthal ate.

Based on thisinformation, VPIRG commissioned PSC to complete additional analysis on the samples
to determine the presence of the compounds named by Dr. Stopford, rule out any misidentification, and
determine whether any previously unidentified compounds could be identified. To do this, PSC spiked
the samples with each of these additional compounds (DEHT, DnHP, DnOP, and DnDP) and

reanayzed them.

The lab found that DnHP's characteristics closely
matched a phthalate previously identified as Unknown
phthalate #1 which appeared in significant amountsin the
Fimo products, and identified that compound as DnHP.
DEHT's characteristics were extremely close to DnOP's
profile, and the lab concluded that what had originally
appeared to be DnOP alone seemed likely to be a mix of
both DnOP and some DEHT. By spiking the samples
with DEHP, the lab ascertained that the compound
previously identified as DEHP was actually another
analogous compound of strikingly similar profile, which
researchers now identified as “Unknown #2”. None of the
phthal ate compounds found appeared to be DnDP.

PSC's research confirmed that DnOP and BBP are
definitely present in the samples, and that DEHT and
DnHP a'so appear to be present, in addition to multiple
unidentified phthalate compounds. One single
unidentified phthalate was found at a strikingly high level
of 46 milligrams per kilogram, and the lab was unable to
determine the identity of this compound. Thelab’s
difficulty in pinning down the exact identification of the
phthal ate compounds i ndi cates the complexity of
evaluating claims of non-toxic status for products
containing phthal ates. Dr. Stopford’ s implication that
DEHT, DnHP, DnOP, and DnDP phthalate compounds
are the only phthalates in polymer clays appearsto be
erroneous, and therefore the “non-toxic” status of these
clays may be based on mistaken or incomplete information.
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Phthalate names and exposure assessment

Following the PSC's first round of analytical
work, the Environmental Quality Institute (EQI)
at the University of North Carolina-Asheville
assessed the potential exposure to phthalates
from using polymer clays.

EQI conducted an exposure assessment after
PSC's first round of tests, which had identified
the phthalates found in polymer clays as DnOP,
DEHP, BBP, and many other unknown
compounds. As noted above, the PSC lab later
re-identified DnOP as a mixture of DnOP and
DEHT, DEHP as Unknown #2, confirmed the
presence of BBP, and identified an unknown
compound as DnHP. However, EQI's exposure
assessments were based on the chemical
properties identified by PSC through gas
chromatography and mass spectrometry (rather
than the name initially given the chemicals), so
the re-identification does not change the
exposure estimates determined by EQI. One
impact is that because DnHP was not identified
until after EQI's work was completed, we have
no exposure assessment for DnHP.

EQI used 100 gram samples of the polymer
clays and found significant exposures to the
phthalates identified in the clays, both through
inhalation of vapors during use and baking of
the clay, and through ingestion of the phthalates
from the hands.
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Health Effects of Phthalates Found in Clays
A number of lab studies and information from occupational exposure data have linked phthalates found
in polymer clays to various health effects.

BBP: Reproductive Damage, Birth Deformities, and Nerve system damage

Each of the Sculpey samples contained on average 1.5% BBP and each ofEﬁwe Fimo clays contained on
average 0.2% BBP. BBPisadso an EPA suspected carcinogen in animas.

Multiple studies have implicated BBP in reproductive disorders. For example, studies with malerats have
linked BBP with testicular arophy. Two separate studies revead ed that after adult maeratswerefed 2.5-
5% BBP, therew e testicular atrophy including reduced weight in the testis, epididymus, prostate
and semina vessd .~ In addition to reproductive disordersin adult rats, BBP can cross the placentato
harm the developing fetus. In an EPA study, researchers found that when pregnant rats were exposed to
BBP, DEHP or DINP at doses that did not significantly affect the health of the mother, male offspring
showed dtered sexua devel opment iEﬁl uding reduced testis weight, reproductive tract dbnormalities, and
fema e secondary sex characteristics.~~ Occupationd hedth studiesin the 1970’ slinked prolonged
exposure to BBP and other phthalic acid derivativesto I%?h rates of miscarraiges and menstrua disorders
among fema e workersin the synthetic leather industry.

BBP has dso been linked to birth deformities. A study found that rat pups whose motherswere fed 375
parts per million of aBBP metabolite on days 7-9 of gestation exhibited deformed ribs and vertebral
columns and dilation of therena pelvis. When the mother rats were fed the same dose on days 13-15, cleft
palae and fused stenabrae deformitie‘ﬁopeared. When the dose was raised to 500 parts per million on any
day of gestation, miscarraige resulted.

Toxicology texts associate BBP WitEBPOI yneuropathy inindistria workers and central and peripherd
nervous system diseasesin ani malﬁ| Exposure to BBP can irritate the mucous membranes and cause
central nervous system depression.~ Studies from the 1970’ s showed higher incidences of toxic
polyneuritusin workers exposed to phthalate vapors to continued lengths of time*'In an anima study,
rats died within four to eight days after being fed BBP high doses. Researchers found sgnsin aut%sied
rats of central nervous system tissue degeneration and congestive encepha opathy (brain disease).

In addition to lab studies, the National Toxicology Program’s Hedlth and Safety Package for BBP suggests
that all workers potentidly exposed to BBP wear double gloves, safety glasses, full body lab %'t, and
work with self contained breathing apparatus or fume hood to avoid any inhaation of vapors.

DnOP/DEHT mixture: Birth Deformities, Gene Mutations, Liver Damage

The DnOP/DEHT mixture was found to condtitute on average 0.2% of the Sculpey clays and 2.8% of the
Fimo Clays.

Researchers found very little publicly available studies on the potentid hedth effects of the DEHT
compound. One Russian study suggests that mice exposed to saturated DEHT vapors may experience
tem y mucosdl irritation, loss of coordination and decreased mohility after inhaing vaporsfor 4
hours.~"However it appearsthat little ese is known about this chemica. To find achemica for which no
potentia hedth effects are readily available contained at 2.8% in a product intended for children showsa
fundamentd flaw in our nation’s gpproach to regulating industria chemicals.
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DnOP has been linked to severe birth deformities. In an EPA study pregnant femde rats fed between five
and ten milliliters of DNOP per kilogram for 20 days, gave birth to deformed offspring. Offspring were
born with gross skeletal abnormdities that were doserd %}I including the absence of atail, twisted feet
and legs, fused ribs, and incomplete or missing leg bones.

DnOP is associated with gene mutations. Rats fed amixture of DnHP, DnOP, and DnDP, otherwise
known as DHODP showed induced gene mutations far exceeding the control group. Specificdly, the EPA
study used cloned cultures treated with DHODP - dl cultures of DHODP with or without metabolic
activation produced mutant frequencies greater than the solvent control.

DnOP and DnHP both can cause damage to the thyroid and liver. In one study, rats fed DEHP, DnOP,
DnHP were adl found to have significant increases in lysosomes in the thyroid and increased amounts of
lipid accumulation in the liver. The authors suggest that early changesin theliver induced by phthaate
edters, such as%\argement and proliferation of peroxisomes may be linked with subsequent devel opment
of liver tumors==In another unrelated stud)EPnOP and DnHP were fed to malerats, and liver
enlargement was dight, but still significant.

Occupationd hedth warnings, list awide range of possible human hedth risks from exposure to DnOP.
Material Safety Data Sheets (MSDS), created by manufacturers of chemica products as required by law
under the Occupationa Safety and Hedth@lct (OSHA) are used to communicate occupationd risksto
persons using chemicalsin the workplace™=Perhaps the following industry information most clearly
outlinesthe potential dangers from exposure to DnOP.

A MSDSfor DnOP recommends that anyone handling the compound should use chemica safety goggles
and/or afull face shied, and ensure that the work areaiswell ventilated. It further warnsthat these
chemicdsare, “HARMFUL IF SWALLOWED OR INHALED. CAUSES IRRITATION TO THE
SKIN, EYESAND RESPIRATORY TRACT. AFFECTS THE CENTRAL NERVOUS SYSTEM,
LIVER, REPRODUCTIVE SYSTEM AND GASTROINTESTINAL TRACT. POSSIBLE CANCER
HAZARD. MAY CAUSE CANCER BASED ON ANIMAL DATA. Risk of Cancgldepends on duration
and level of exposure. MAY CAUSE ADVERSE REPRODUCTIVE EFFECTS!”

DnHP: Reproductive Damage, Liver and Thyroid Impacts, Gene Mutations
DnHP was found to congtitute on average 0.4% of the Sculpey clays and 0.2% of the Fimo clays.

DnHP may affect fertility. A study found that diets containing high doses of DnHP or DEHP decreased the
epidymal sperm concentration, increased the percentage of abnorma sperm, and decreased the
percentages of mobile sperm in mice. Micefed DnHP, DEHP, or DBP h@ low rates of reproductive
success, with lessfertile matings and less live pups per litter than normal.

As mentioned above (under Dn%’), ratsfed DnOP, DnHP or DEHP were found to experience significant
changesin the thyroid and liver,”and the mixture of DnHP with DnOP and DnDP was found to induce
gene mutations.

Unknown #2: Similar to DEHP

An unknown phtha ate compound labded “unknown #2” by PSC was found to congtitute on average 0.4%
of the Sculpey and 3.4% of the Fimo clays. The presence of this and other unknown phtha ate compounds
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in sgnificant amountsin a product marketed toward children is cause for concern sincethe lega system
falsto require pre-market testing.

Unknown #2 was Smilar in structure to DEHP. DEHP is one of the best st phtha ate compounds and
has been linked to cancer —listed as an EPA “probable’” human carcinogen.™ It dso islinked to &=
reproductive impacts, developmenta harm, liver, kidney, and thyroid impacts, aswel as gene mutations.

Some of the other clays contained other phthaate esters that were unidentifiable by PSC labs. Such a
determination should be apriority for consumer product safety agencies investigating the hedth risksthese
clays may poseto children.

Table 4. Health risks of phthalates found in clays |

Phthalate Liver and Birth Reproductive Nerve Links to Occupational

Ester Thyroid Deformities Harms Damage cancer? Warnings

DnOP Yes Yes Unknown Unknown Mutagenic Yes

DnHP Yes Unknown Yes Unknown Mutagenic Unknown

BBP Unknown Yes Yes Yes Suspected | Yes
carcinogen

DEHT Unknown Unknown Unknown Unknown Unknown Unknown

Assessing Exposures of Phthalates from Using Clay

Following the first round of analytical work by PSC, VPIRG contracted with the Environmental
Quality Institute (EQI) at the University of North Carolina-Asheville to conduct laboratory testing to
determine potential exposures to phthal ates from preparing polymer clays.

Basing their research on PSC’sinitia results, (i.e. the determination that the polymer clays contained
the identifiable phthal ates of DnOP, DEHP, and BBP and other unknown compounds) the EQI
performed exposure research on the three originally identified compounds. (See Appendix C) As noted
above, the PSC lab later re-identified the composition of the clays to include BBP, a mixture of
DnOP/DEHT, DnHP, “Unknown #2” (similar in characteristics to DEHP), and many other unknown
phthal ate esters. Although the names of the phthal ate compounds changed dlightly, the chemical esters
retained the same retention time and spectra based upon Gas Chromatography/Mass Spectrometry
(GC/MYS) procedures. This means that the chemical properties are till the same regardless of the name
given to the chemical. Similarly, EQI’ s testing was based on the use of GC/M S procedures, and not on
the “name” of the chemical. Therefore, regardless of the exact name of the phthalate esters, the tests
reveal ed high exposure levels to the phthalates when the clays were used as directed.

EQI used small samples of the polymer clays (100 gramsto test hand residues, and between 1 and 7
mg to test fume emissions), and found significant exposures to the phthal ates identified in the clays
both through inhalation of vapors during use and baking of the clay, and through ingestion of the
phthal ates from the hands.

Exposure Through Inhalation

Air Concentrations Resulting from Baking

The EQI researchers found that baking between 1 and 7 milligrams of the clay samples a 270 degreesfor
20 minutes, per the manufacturers’ ingtructions, would on average rel ease 2 milligrams of mixed
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phthaates per cubic meter of air (see Table 5). One of the products, Fimo Lavender, rel eased the

equivadent of an darming 11.8 milligrams per cubic meter of air when only 1-7 milligrams of clay were

baked.

The emissions from baking only milligrams of Fimo Lavender — 11 milligrams per cubic meter of air —far
exceed the eght-hour Occupationa Safety and Hedth Administration (OSHA) standard of 5 milligrams

per cubic meter for the
high volume phthalate Table 5. Concentrations of phthalates in air* micrograms/cubic meter
compoyinds DEHP and Product BBP Unk #2 DnOP/DEHP Total

. roduc nknown n ota
DEP.™ Although Fimo S-S : tPotat 326.0 338W5 22.5 687.0

‘e -SweetPotato . . . .
does not specifically S-TerraCotta 183.7 398.7 6.22 588.6
contain DEP or DEHP, S-Pearl 777.8 61.1 ND** 838.9
these OSHA standards are S-LilacPearl 214.9 6.05 ND** 221.4
the only federal standards S-LeafGreen 2667.0 37.3 996.1 3700.4
established for phthaate F-Yellow 115.5 400.3 333.2 849.0
) X p F-Lavender 163.8 4993.0 6670.0 11826.8
inhaation exposure, and F-Turquoise 32.3 637.0 689.0 1357.3
thuscan serve as arough F-Green 69.9 40.2 18.9 129.0
indicator of exposure. F-White 41.9 15.1 16.2 73.2
DEP and DEHP have Average 459.3 692.7 875.2 2027.2
been studied more
thoroughly than the other *  micrograms phthalate per cubic meter of air removed from vial containing product,
after baking and cooling to room temperature

phthalates and have been ** ND = none detected

shown to exert harmful

hedlth effects on workers, leading to the establishment of the OSHA standard. Y et as discussed previoudy,
the different types of phthalates are closdly related and have exhibited smilar hedth effects acrossthe
different compounds. Therefore, in the albbsence of more complete information we may anticipate that
different phtha ateswill have smilar impacts upon heath. Certainly, regulatory schemes governing
children’ s exposure to these substances in play materials should take a highly cautious approach until
better information is available.

“Though the OSHA standard gpplies only to DEHP and DEP, perhaps the most well-studied of the
phthalate compounds, it may aso serve as an indicator of the leve of risk posed by the exposures we
found,” noted Dr. Richard Maas of the EQI. “ An occupationa standard alows more exposure than would
be protective of the genera population because it assumes benefits that outweigh the risks of exposure. It
is a so based on adult workers and is not intended to be applicable to young children.”

The average emissions from routine baking for clays other than Fimo Lavender, is over two mg/cubic
meter. While not exceeding OSHA' s five milligram/cubic meter limit, thisis of sgnificant concern
because the OSHA standard was creeted to protect adult workers from inhaation exposures, and not
children. Children breathe more than adults on a pound for pound basis and can therefore be exposed to
more contamination from the air than an adult breathing in the same space. Consequently the five
mg/cubic meter standard from OSHA may not be adequate as a child exposure limit for phthaates. Since
the average leved of exposure from baking the polymer clays so closely approaches the OSHA adult
exposure standard, the implications are extremely troubling.

For comparison, it should be noted that federal pesticide law mandates that an exposure limit for children
be set ten timeslower than that of an adult if comprehensve testing data are not available for atoxic
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Inhaling fumes
during the
baking of
polymer clays —
even when
used according
to the
manufacturers’
directions —
appears to
expose
consumers to
elevated levels
of phthalates.

substance. If this precautionary level
were set under OSHA for children,
the exposuresto phtha ates at two
mg/cubic meter would exceed the
OSHA gtandard for child exposures
by four fold.

More than twenty years ago,
Russian researchers proposed a
maximum permissible limit of 0.5
milligrams of al phthalate esters per
cubic meter inthe air of factories.

Thislimit was determined after

Table 6. Inhalation during baking possblellnkswerefound between

(micrograms per preparation of 100 grams product) occupational exposuresto phthalate

Product BBP | Unknown#2 | DnOP/DEHT | Total esters and high rates of @éﬁ nage

S-SweetPotato 91 95 6 192 and mensirud disorders.™ Thie

S-Terracotta 51 111 2 164 exposures EQI predicted to result

S-Pearl 218 17 ND 235 from use of polymer clays exceed

S-Lilac Pearl 60 2 ND 62 ; po&d

S-Leaf Green 747 11 279 1037 this pro Standard.

F-Yellow 9 32 27 68 )

F-Lavender 46 1399 1869 3314 Testing at the EQI lab found that

F-Turquoise 9 178 193 380 only 3 samples— Sculpey Lilac,

E'\(fvfﬁf“ ;3 E 156 gg Fimo Green and Fimo White—were
- e a1y .

under the 0.5 milligram per cubic
Average 128 187 240 555 meter threshold the Russian study

recommended as amaximum
permissible limit (it should be noted
again that the sandard was
devel oped to protect adults, not children). Fimo Lavender would rel ease more than twenty times the
Russian standard. Sculpey Leaf Green would emit more than seven times the proposed limit. Fimo
Turguoise would expaose children to more than twice the proposed standard.

Inhalation During Baking

Thelab further caculated that aperson staying in an average-sized kitchen during and immediaey after
the baking process would inhale an average of 0.5 milligrams per cubic meter of air of the three phthaates
(DNOP/DEHT, BBP, Unknown #2). During the baking of the worst emitter — Fimo Lavender —aperson
could inhdewel over 3 milligrams per meter of cubic ar of the three phthaates. (See Table 6)

VPIRG' sresearch and other evidence indicating the potentid for high exposure to multiple phthalate
compoundsin everyday life suggests that auniversal inhaation standard like that proposed in the Russian
study is needed. The results of this study rai ses many questions as to the safety and good judgment of
exposing young children unnecessarily to a potentially harmful class of toxic chemicals without further
comprehendgve study.

page 18



Health Impacts of Toxins in Polymer Clays

Exposurethrough Ingestion

EQI also examined how users might be
exposed to phthalates through the
inadvertent ingestion of residues left
on the hands after working with the
polymer modeling clay. Phthalates do
not enter the body readily through the
skin. Ingestion, though, is arapid route
of exposure, and one that is especially
relevant to children, who touch their
hands to their mouths far more than
adults. A recent study based on

analysis of videotapes of children at
play found that kids put their handsin
their mouth an average of six times per
hour, and as much_as 45 times an hour
for some children.

After working 100-gram samplesinto
the shape of crude bowls with gloved
hands for five minutes, subjects
washed, rubbed and rinsed their gloved
hands vigorously with distilled water
for 30 seconds. They then rinsed their
gloved hands again in methanol, a
solvent. Testing of the solvent rinse
revealed that large quantities of

phthal ate residues had remained on the
gloved hands even after washing (see
Table 7). To confirm that all of the
phthalate in the solvent derived from
the clay residues, the samerinsing
procedure was followed with gloved
hands but without working clay. No
trace of phthalates was found in the
solvent rinse in those instances.

The EQI researchers then calculated
how much phthalate atypical child
could ingest from his or her hands.
Calculations were based on the U.S.
Consumer Products Safety
Commission’s 50 percent hand-to-
mouth transfer factor, which assumes
that fifty percent of materia that is

—l,-'" -
!ﬂ": '

L
!

Phthalate
residues left
on hands after
using polymer
clays can lead
to ingestion of
the chemicals

by young
children.

Table 7. Phthalate residue on hands |

(micrograms of residue) *

Product BBP Unknown #2 DnOP/DEHT Total
S-SweetPotato 2980 ND** 1610 4590
S-TerraCotta 8220 ND** 510 8730
S-Pearl 5350 ND** 3380 8730
S-LilacPearl 10,400 ND** 6480 16880
S-LeafGreen 6300 ND** 3280 9580
F-Yellow 3130 1340 1720 33730
F-Lavender 830 4420 5870 11120
F-Turquoise 1290 6110 8390 15790
F-Soft Green 1240 5840 7540 14620
F-Soft White 1330 6630 8450 16410
Average 4110 3640 6270 14020

*

** ND=None detected

milligrams per handling of 100 grams retail package of synthetic clay.

Table 8. Ingestion Exposure

Product

S-SweetPotato
S-TerraCotta
S-Pearl

S-Lilac
S-LeafGreen
F-Yellow
F-Lavender
F-Turquoise
F-Green
F-White

Average

BBP

1490
4110
2670
5200
3150
1560
420
640
620
660

2052

Unknown #2
ND*
ND*
ND*
ND*
ND*
6700
2210
3050
2920
3310

1819

(micrograms per preparation of 100 grams of clay)

DnOP/DEHT Total
800 2290
250 4360

1690 4360
3240 8440
1640 4790
8600 16860
2930 5560
4190 7880
3770 7310
4220 8190
3133 7004

* ND=None detected
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deposited on hands will eventually be ingested. According to these calculations, ingestion from the
hands would far surpass inhalation as a route of phthalate exposure to children preparing polymer
clays.

The EQI researchers found that a child could ingest an average of 7,000 micrograms (7 milligrams) of
the three phthalates when preparing 100 grams of polymer clay product.

Table 9. A table | ti der Drinking Water Standard Avallable state and federal
able 9. Acceptable Ingestion under Drinking Water Standards regulatory standards for

(micrograms per day, based on 2-liter consumption factor . L

phthal ates in drinking water

. BBP DnOP DEHP were used for comparison to the

USEPA 6000 No standard 3.6-12 ; ;

Ingestion exposure as
Florida 2800 280 No Standard d 9 ined E EO S h
Minnesota 200 No Standard No Standard etermin y Q since there
Montana’ 6000 No Standard 12 are no levels of phthalate
Maine No Standard No Standard 50 ingestion exposure specifically
California No Standard No Standard 8

regulated anywhere else. (See
Table 9).

The ‘acceptable’ rate of DNOP ingestion based on drinking water standards in Florida, is 0.28
milligrams per day, based on a standard 2-liter daily water consumption factor. The average exposure
as determined through EQI’ s research through ingestion of polymer clays— 7 milligrams —would
exceed Florida' s drinking water standard by a factor of twenty five. The average ingestion exposure for
the DnOP/DEHT mixture — 3 milligrams —would exceed the Florida drinking water standard for
DnOP by afactore of 11. Fimo-Y ellow preparation produced the highest ingestion rate: 16.81
milligrams of the three phthalates, including 8.6 milligrams of DnNOP/DEHT, or more than thirty times
the exposure allowed under Florida' s drinking water standard for DnOP.

Sculpey product preparations generated high exposures to BBP and DnOP/DEHT. The highest
estimated ingestion exposure, from Sculpey Lilac, was 8.44 milligrams of DnOP/DEHT and BBP
combined, with 5.2 milligrams of BBP alone, or nearly twice Florida’' s daily drinking water exposure
limit. The use of Sculpey Lilac would result in exposures 26 times higher than Minnesota’ s more
stringent daily exposure limit for BBP of 0.2 milligrams.

A child who played with 100 grams of any of five different clays tested (Sculpey Terra Cotta, Sculpey
Lilac, Sculpey Leaf Green, Fimo White, or Fimo Green) would exceed the maximum BBP exposure
level alowed under Florida's drinking water limit and every single clay tested would result in
exposures higher than Minnesota' s limit.

Cumulative Exposure

EQI’ s research indicates that between breathing the gases released in baking, and handling the clay
itself children could be exposed to an average of over 7,500 micrograms, or 7.5 mg of the phthalate
components analyzed, per preparation of 100 grams of polymer clay.

Asnoted, thislevel of exposureis very high compared with the few regulatory limits that exist for
these compounds (see Table 9). It also far outstrips the estimates of exposure used to assess the general
public’s exposure to these phthal ates by the National Toxicology Program. The National Toxicology
Program’s Center for Evaluation of Risksto Human Reproduction’s (NTP Center) assumed adaily
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exposure of two micrograms

(_02 mi||igram5) per ki|ogram Table 10. Total exposure to phthalates (in micrograms¥*)

(body weight) per day for Product BBP Unknown#2 DnOP/DEHT Total
adults after their expert panel S-SweetPotato 1581 95 806 2482
assessed BBP. Yet a 20kg (44 S-TerraCotta 4161 111 252 4524
: : S-Pearl 2888 17 1690 4595

Ib.) child using 100 grams of S-Lilac 5260 2 3240 8502
Sculpey Lilac could be S-LeafGreen 3897 11 1919 5827
exposed to over 5.2 F-Yellow 1569 6732 8627 16928
milli grams of phtha| ates from F-Lavender 466 3609 4799 8874
: : - : F-Turquoise 649 3228 4383 8260
asinglefiveminute sessonof = 00 639 2931 3775 7345
clay play. Thisis more than F-White 687 3325 4236 8248
130 times the exposure Average 2180 2006 3372 7558

predicted from the National

- . . . .
Toxicol ogy Program Center. Inhalation + ingestion per 100 grams of prepared product

These test results are based on random samples of 20 products within a marketplace of hundreds of
colors and dozens of lines. They clearly indicate major variations among colors and product lines, yet
al the clays tested expose users to significant amounts of phthalates. Moreover, users are exposed to
several as yet unidentified phthalate compounds which may aso be associated with health effects, or
whose effects are not yet known. These results are troubling because children playing with polymer
clays are exposed to phthalates and may be harmed as a result of the significant gap in testing for
health impacts of these products.

Real-World Exposures Are Likely to be Significantly Higher

EQI's research clearly shows that young children could be exposed to significant levels of phthalate
compounds contained in polymer clays. But as striking as these findings are, EQI's investigation
undoubtedly underestimates potential phthalate exposures for many children using polymer clays.

The EQI researchers measured exposures for only four phthalate estersin the clays, out of the eight
phthal ates that were discernibly present. Some of the unidentified compounds occurred at twice or
three times the percentages of DnOP/DEHT, BBP and Unknown #2. It is highly likely that they would
contribute to inhal ation and ingestion exposures in proportion to their presence in the clays. It is
possible that these unknown compounds may cause similar health effects as the phthalates discussed as
they are members of the same phthalate family.

Moreover, while VPIRG’ s samples contained between four and fourteen percent total phthalates, other
polymer clays may contain a higher concentration. According to Dr. Woodhall Stopford, “no more
than 25% of polymer clay weight would be made up of phthalate ester plasticizers.” = This means that
clay could contain as much as 25% phthalates — more than VPIRG found in the clay in its studies. This
potential for up to 25% phthalates in clays could result in increased exposures by users of clays.

Further, while EQI researchers estimated exposures based on the use of 100g (3.5 ounces) of clay,
crafters’ actual preparation of these clays may involve far larger amounts. Various websites containing
“recipes’ for polymer clay art provide a glimpse into polymer clay consumption patterns. Recipes
range between one ounce and one pound. On the miniature scale, crafters make pen covers and heart
pins using an ounce of polymer clay. On the larger scale, they make an “Octomaid” weighing in at
31.5 ounces (close to 900 grams), and a checkerboard using one pound (or 454 grams) of Fimo.
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When using a pound of the clays (like for the
checkerboard), potential inhalation exposures would
be more than four times more than those found in
VPIRG' stesting. That is, achild making the Fimo
checkerboard with a clay that released the average
phthalate level could inhale ailmost 2.5 milligrams of
the phthalates we tested, instead of the average 0.55
milligram exposure from baking a 100 gram portion
of the clay. (And that estimate leaves out multiple
compounds for which exposure was not assessed, and
the potential for increased ingestion exposure due to
working with larger amounts of clay surface.) If a
child made the project using the Fimo Lavender EQI
Exposures to phthalates in “real world” are tested, that child could be exposed to nearly 15
likely to be higher than what our testing found. milligrams of phthalates simply by remaining in the
kitchen and breathing at a normal rate while it baked.

Even when children are crafting small objects such as beads, they tend to use large quantities of clay in
avariety of colorsto create enough to form a necklace or bracelet. Classroom or other communal
crafting settings where children work on clay projects in groups could also increase inhalation
exposure beyond EQI estimates.

VPIRG’ s tests also indicate a wide range of potential exposures among brands. Specific colors or types
of products, or other brands of products, could release more, less, or different phthalates. Run-to-run
production variations may also impact exposure potentials of a product sold under a single model,
make and color.

Exposure may also increase when clays are not used properly. If the clay is not prepared according to
package directions phthalate and hydrochloric acid fumes may cause additional harmful exposures to
children.

Finally, these exposures do not occur in avacuum. As the recent CDC research indicates, peoplein the
US are already exposed to multiple phthalate compounds in their everyday life. These everyday
exposures can be from cosmetics, toys, food packaging, pesticides, flea collars and more. Thus the
intense exposures encountered when using polymer clays will add to a baseline exposure that may
already be a sufficient amount to affect health.
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Part Three: Failure to Protect Consumers

Lack of Protection from Government and Industry

The fact that polymer clays marketed to children may expose children to known hazardous chemicals
and other similar chemicals whose health effects are unknown — demonstrates the fundamental
problemsin U.S. laws governing the industrial and commercial use of chemicals.

The law fails to protect against known toxic hazards

Phthal ate compounds have been associated with significant long term health impacts, and yet they are
present in marketable polymer clay products. Their mere presence shows afailure by the government to
protect consumers. Specific phthalate compoundsin the clay as BBP, DnOP, DnHP have each been
associated with adverse hedth effectsin animass, ranging from reproductive impairment to birth
deformities. The lawsthat are supposed to protect consumers againgt these types of human heath impacts
from commercid products, clearly fail to do so.

The primary problem isthat the vast mgority of chemicals on the market —including phthalates—were on
the market before the Toxic Substances Control Act, and they were dl grandfathered under the Act.
Manufacturers have never been required to conduct any testing on these chemicals and without substantial
data, they cannot be regul ated.

The second problem isthat the Toxics Substances Control Act requires avery high standard of proof for
the EPA to redtrict or prohibit a chemica’s use. The EPA hasto prove that thereis an * unreasonabl€’ risk
to human hedlth or the environment, that the proposed restriction isthe Iﬁ burdensome regulation, and
that the benefits of regulating the chemica outwei gh the costs to industry.™ Courts have interpreted this
high legal threshold to require such extensive p%f of harm that the EPA has only attempted to regulate
the use of ahandful of substances under TSCA.

A flaw that runsthroughout TSCA isthat it puts the burden of proof on the public or on the regulatory
agency rather than on the manufacturers who benefit financialy from aproduct. Rather than requiring
manufacturersto prove that an industria chemical isreasonably safein order to alow it on the market, the
poorly named Toxic Substances Control Act (TSCA) instead alows manufacturers to manufacture
chemicas unlessthe EPA can produce overwheming evidence of danger. By contrast, when drug
companies manufacture pharmaceuticals, they are required to prove the product is reasonably safe given
its benefits before being licensed to make the product.

Asaresult of thisflawed regulaory framework, there are hundreds of known toxic chemicalsto which
Americans are exposed. Manufacturers have notified EPA of 80,000 industrid chemicasthey may usein
the U.S, but the mgority have incomplete or no publicly available data on their hedlth effects. An
assessment from 1997 showed that out of 100 chemicds:

» 71% lacked sufficient publicly available datato perform abasic screening for the potential to
cause health effects.

» 53% lacked reproductive toxicity data, 63% lacked carcinogenicity data, 67% lacked
neurotoxicity data, 86% lacked immunotoxicity data, and 90% lacked data on impacts specific
to children (e.g. developmental neurotoxicity, postnatal performance).
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» 50% lacked publicly available data on any form of chronic toxicity.m

Follow up assessments by both the EPA and the American Chemistry Council (the chemicd industry’s
lobbying organization) found that at least some of the basic data needed to perform abasic screen for
hedlth and environmentd effects were not publicly available for the mg OEéy of the 2700 chemicds
produced in the highest volumes (greater than 1 million pounds per year).

In this context, it is darming — but not unique — that consumer products like polymer clays expose usersto
chemicaslike phtha ates which have clear potentid for harm or for which little information is available
regarding human hedlth effects.

Current Phthalate Regulation

Current government regulations on phtha ates are haphazard and inconsigent. Asthe Environmentd
Working Group noted in areport, * Phthal ates are recognized as toxic substances under environmentad law,
but companies are free to use unlimited amountsin cosmetics. An environmentd release of just 10 pounds
of DBP [Di Butyl Phthaate] must be reported to environmentd authorities under Federal Superfund law.
The cosmeticsindustry, in contrast, puts hundreds of thousands of potgwds of DBPinto nail polish each
year, with no requirements for safety testing or reporting to anyone.”

The regulations that do limit exposures for phthalates tend to focus on one medium as water discharges, ar
rel eases, drinking water, or occupationa exposure. They aso only tend to focus only on one chemica
compound a atime rather than chemicd groups. Thisissampligticin terms of human health exposure
because people are generdly not exposed to just one chemica at atime. Because of the massive quantity
of chemicals on the market, and because of the multiple pathways for exposure, these regulations are
clearly inadequate. Asthe following examplesillustrate, fa se assumptions about which phtha ates
compounds people are most exposed to have created a Situation where the compounds found in children’s
clay are among the most under-studied and unregulated chemicals.

The Nationa Toxicology Program Center for the Evauation of Risksto Human Reproduction (NTP
Center), the pand assigned to study the risks phthalate exposures posed to human reproductive hedth,
suggested that BBP and DnOP were of only "minima" concern for reproductive effectsin humans. Thisis
despite evidence indi cating that these esters have the capacity to affect human reproduction. The NTP
Center’ s determination sems from theﬁJmpti on that generd daily exposures are low —only two
micrograms/kg body weight for adults.™” Y et VPIRG' s research shows that humans could be exposed to
over ahundred times this amount just from one consumer product (polymer clays).

The phthalate regulations that exist mainly deal with exposure to the most widely used esters, such as
DEHP and DEP. The U.S. Occupationd Safety and Hedth Administration limits exposure to DEHP and
DEP inworkplace air to fjxe milligrams per cubic meter of an eight-hour workday, or 10 mg/cubic meter
for a 15-minute exposure™ As discussed above in VPIRG' sfindings, exposuresto other phthalates
through the use of polymer claysfar exceed theselevels.

The U.S. Environmenta Protection Agency has proposed asix parts per billion limit on DEHP in drinking
water. VPIRG' s research raises the question of whether exposure to lessfamiliar phtha ate compounds at
hundreds of timesthislevel should be allowed to occur with no scrutiny.
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The U.S. Food and Drug Administration limits the types of food packaging materidsthat contains certain
phthalates. The FDA, however, does not regulate the aﬁount of phthaates used in cosmetics and other
consumer productsthat are often incidentally ingested.

Thisminimal regulation of phthal ates means that
consumers are unknowingly exposed to these —
chemicas every day, in products they assume are safe. ‘ ‘ ‘_

The CDC andysis of urine samples suggests that these '
phthal ates contaminate our bodies, but little focused
research has been done to assess the potential hedlth
impacts of this widespread human exposure.
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More Protective Action in Europe: Ban on
Phthalates in Children’s Toys

In Europe, more effective measures have begun to
eliminate the risk phthal ates present to children when
they leach from pacifiers and soft plagtic toys. In July
1999, the French government suspended the
manufacture, trade and sale of some toys and child- A War_ning label from one manufacturer’s
careitemsthat contain phthalates. In December 1999, ~ Materials.

the European Union Emergency Product Safety

Committee followed the French lead and banned six different phthalate E(c{)mpounds fromusein articles
intended to be placed in the mouths of children under three years of age.

The EU ordinance bans the manufacture or importation of toys or child articlesintended for mouthing by
smdl children that contain, by weight, more than 0.1% of BBP, DnOP, DEHP, DINP, and two other
compounds, DIDP, and DBP. Whilelimited in its scope and optimistic in its assumption that babies and
toddlerswill not mouth other toys not intendedgj)r their mouths, thisisafirst step toward limiting
vulnerable populations exposure to phthal ates.

U.S. Lagging Behind Europe: No Children’s Toy Protection

In 1996, the US Consumer Product Safety Commission (CPSC) urged toy manufacturersto voluntarily
remove one phthaate, DINP, from mouthing toys intended for children under three because of its potential
adverse hedth effects. Such voluntary efforts, while well-intended, are far from effective a preventing
exposure, since many products still contain DINP, and other products contain multiple phthalates of
unknown hedlth implications. Thisis unfortunate as consumers have no way to know which phthalates
and specifically which products till may pose potentia health hazardsto their children. It is disturbing that
consumers must rely on industry and government information to ascertain that these products are safe.

Manufacturers Failureto Protect

It is bad enough that polymer clays contain untested chemical compounds and chemicals with known
links to health threats. However, the packaging of these products have warnings that vary considerably,
all of which consistently fail to adequately warn parents and children of the potential health risks to
those using the clays.
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Consumer information ranges from inadequate to misleading

Despite their potentia to expose usersto phthadates and hydrochloric acid, manufacturers and distributors
of polymer clay products make strong clamsthat the clays pose no risk to consumers. For example, aU.S.
distri b%éor of Fimo datesthat “polymer clays are AP Non Toxic... They are perfectly safe when properly

Eberhard Faber, the manufacturer of FIMO states on its website that its “ products are environmenta ly
friendly. Only products which are 100% perfect pass our qudity contral.... It has always been one of our
main concernsto safeguard both the environment and our customers. Our products are manufactured in
accordance with EN 71 safety standards and bear the CE sedl, or the AP sedl inthe USA. In addition to
this, many of our products have been awf%jed the German * Spidgut’ sed of gpprova which isawarded to
products especidly suitableto children.”

On another website, Eberhard Faber/Staedtler asks“1sFIMO toxic?” and answers“FIMO isNon Toxic
and carries the CE mark [the European equivdent oféjeAP mark]. However, care should be taken when
baking as overhesting (burning) can produce agas.”

Most websites devoted to polymer clay crafting say little about or downplay their hobby’ s potentia
toxicity. An online polymer clay magazine recently responded to a beginner’ s question about the safety of
polymer claysin the kitchen by saying “ Don’t use polymer clay on anything that will be in contact with
food or mouths,” but adds “that said, there are cases of reported artists accidentaly eating a piece of
polymer clay, instead of the nearby grapes, for instan% and pets, mine included, have been known to eat
what fdlsonthefloor. Noill effectsto report so far.”

This same publication explained to craftersthat “the only fumesthat are pr%uced come from burning the
clay. Even these fumes, while quite nasty to smell have no chronic effect.”

One participant in a crafters discussion group on the web does sate that “Fimo contains achemicd -
which istoxic - so you must be careful with the fumes. Y ou will get sick if you bregth these fumesalot.”
However, the same person goes on to suggest afar more risky tactic; crafters, E%e author suggests, should
add their own DBP “to soften the Fimo and to make yoursdlf a‘Fimo Glue.””

Consumers such asthis are taking their cues from labding and other assurances by the polymer clay
manufacturers. Each brand bears aseal from the Art & Credtive Materias Institute containing the phrase
“AP Nontoxic.” Polyform Products notes on its packages, “ All Sculpey clay products are certified AP
Non-Toxic.... Sculpey brand polymer clays are non-toxic, man-made modeing materias that work and
fed like ceramic clay.”

However, the seal of non-toxicity isnot provided by an independent third-party certifier but by the Art
Creative Materids Ingtitute, a consortium of 200 arts and craft material manufacturers founded in 1940.

In previous disputes over children’s exposureto potentialy toxic ingredientsin art materids (for example,
ashestosin crayons) the “ingtitute” has shown itsdf unwilling to aggressively protect children from
potentiad harm. Instead it has accommodated manufacturers wishesto labd products containing hazardous
substances as nontoxic by predicting that no significant exposureswill result from ordinary use.
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Minimal warnings

Polymer clay manufacturers do provide some information that sounds a note of warning, but it ismuch
harder to find than information about the joys of polymer clay usage. For example, abrochure that arrives
inabox of Sculpey is covered in bright photographs of children molding animas and toys, with word
bubbles depicted flowing from their mouths with text like “Look Dad! A robot!” and “Thisis so much
fun!” In much smaller text theinsert dso warns, “Be certain that your Mom or Dad use atimer to avoid
over baki ng.élways USE GOOD VENTILATION (OPEN A WINDOW, AND DON'T INHALE ANY
FUMES...)"

The FIMO clay wrapper itsalf carries some warnings that might indicate to an assduous reader that there
is some danger involved in preparing the clay. It warns, “ Do not inhde baking fumes,” “Do not swallow,”
and “ Always clean hands after use.”

Similarly, the smal individua packages of Sculpey that VPIRG gtaffers purchased do have warning
gatements on them. The language tells users not to inha e fumes, adding “ use with good ventilation” It
further cautions. “Not intended for production baking or commercid application in ordinary home
equipment,” and warns against using dishes made with Sculpey for food, beverages or smoking materias.

Redigticaly, most parents, reassured by the “ AP Nontoxic” sed, will skim the package for the baking
ingtructions and review the minima warning it contains briefly if at dl.

Though these warnings begin to suggest that the clays can pose a hedlth risk, neither one addresses
potentialy sensitive populations, such asinfants, toddlers or pregnant women. And neither divulges any
information about why the warnings are required or what the potential hedlth risks might be.

The only piece of literature that VPIRG found which even began to adequatdly address the possibility of
toxic exposures from the clay was asmall (approximately 2-inch square) Fimo pamphlet containing
“advicefor adult supervison” and “safety rules,” such as.

» “Thismodeling material isfor use of children over the age of 8 years only;”
» “This modeling material should not be put in the mouth;”

» “Keep children under the age of 8 years and animals away from the activity area.  Store toys
out of reach of young children;” and,

» “Hands should be washed after work isfinished. Clean all equipment after use. Do not est,
drink or smoke in the activity area.”

Unfortunately, all of these warnings are provided in an inconspicuous pamphlet that was smply made
available on the shelf next to the Fimo products on display. When purchasing polymer clays at two loca
stores, VPIRG gaff found asingle copy of the pamphlet available in one store, but it was nowherein sight
a the other. Even whereit isavailable, consumers may well fail to pick up this pamphlet, snceit contains
no “recipes’ or bright photographs.

Given the body of evidence that suggests that phthal ate compounds have the potentid to cause significant
hedlth problems and can affect fetuses across the placentd barrier, the present warnings on polymer clay
products are clearly insufficient and the multiple ‘non-toxic’ labels confusing and mideading.
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Part Four: Conclusions and Recommendations

This study found high levels of under-tested phthal ates in products intended to be widely handled by
children. It a'so demonstrated that users of the products are likely to ingest and inhale large amounts of
these chemicals. The amount of phthalates found in the clays and EQI’ s exposure analysis show that
phthalates are something to be concerned about — especially because of their potential to harm
children. Use of phthalates in polymer clays is extremely troubling, because severa of the phthalate

What retailers and consumers can do

Parents:

Do not purchase polymer clays or allow
children to use them until they are
reformulated to eliminate multiple
phthalate exposures or until the
formulation has been scientifically tested
and determined to be safe

Dispose of any polymer clays you
currently have at home

Write manufacturers telling them that you
are no longer purchasing their products
because of safety concerns, and ask that
they reformulate these products or stop
selling them

Merchants:

Stop selling these products, or place an
additional warning label on the shelf
where they are stocked indicating that
they contain substances linked to
reproductive system damage and birth
deformities

Write manufacturers with your concerns
about selling a potentially harmful
product to children with a non-toxic label

Educators:

Eliminate use of these clays in the
educational setting

If use continues, initiate a review of the
safety of this product for workers, given
the Alaska teacher's experience

esters are known to be toxic to health and have been
banned from products intended to go in children’s mouths
in Europe. Moreover, some of the phthalate esters have not
even been tested for long term health hazards. At the same
time, the products' labeling ranges from inadequate to
misleading.

The findings of this report demand immediate attention
from regulators to protect the health of children and other
polymer clay users, aswell as broad reform of the way
chemicals are regulated. Current law does not require pre-
market testing for industrial chemicals, nor doesiit set up
adequate means for harmful chemicals to be removed from
the market. Thus, harmful chemicals like phthalates are
included in consumer products without adequate health
studies and often even when health studies show a clear
potential for harm.

Instead of waiting to find out that products on the market
like polymer clays pose a significant health risk to
consumers, a more precautionary and preventative
approach would promote greater child safety and better
protect consumers. Specifically chemicalsused in
consumer products should undergo vigorous testing to
ensure that their inclusion in products will not negatively
impact human health — especially the health of children.
Only after the completion of such testing should a product
be sold on the market.

Therefore, VPIRG' s findings should trigger immediate

steps to protect children from phthal ate exposures associated with polymer clays. The Consumer
Product Safety Commission needs to move quickly to declare a moratorium on the sale of polymer
clay products in toy stores and require manufacturers to remove the “non-toxic” label from these

products until comprehensive research has been completed proving the product is safe. These products
cannot be considered safe for use in the home or by sensitive populations until far more is known about
their potential to expose users to compounds that may impair development of children’s' reproductive
systems and affect other organs. Blindly assuming that these products are safe without chemical testing
for health effects may be dangerous to children.
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VPIRG recommends a series of immediate steps to safeguard the health of developing children:

1. The Consumer Product Safety Commission should immediately recall polymer clay products containing
phthaates until al ingredientsin the clays have been comprehensively tested and shown to present no risk
to hedth (including effects of exposure to combinations of phthal ates, effects of exposure on children and
the developing fetus, and effects of long-term exposure). Thereis no necessity for these products,
dternaives are available, and scientific evidence suggests potentia harm to kids; further sde and use
should be suspended until government regul ators understand the potentid for harm.

2. If arecal or suspension of sdeis not issued, manufacturers should be required to provide clear,
prominently displayed warning labels describing potentid hedth effects and directing pregnant women
and children not to use polymer clay products. Others should be warned to trictly limit contact by wearing
gloves when manipulating the product and to limit inhadation by staying out of the kitchen for severd
hours after baking isfinished and to actively ventilate the room during and after baking.

3. Theregulatory process for synthetic chemicals should be re-considered. Manufacturers should not be
ableto put chemicas on the market without comprehensive hedlth studies showing with reasonable
certainty that no hedlth risk is anticipated. Those phthaates that are studied in depth show the potentia for
serious hedth impacts on exposed individuass, and little information exists about many related
compounds. Wesek policiesinthe U.S. fail to mandate common-sense testing for health effects or potentia
exposure when anew chemical or new use of achemical isintroduced to the market. Thisfalure gives
riseto citizens inadvertent exposure to potentialy dangerous substances without their knowledge or
consent.

4. State attorneys genera should investigate manufacturers' clamsthat polymer clays are ‘ non-toxic.”
Claims of non-toxic status should be viewed as fd se advertising where no assessment of real-world
exposures or impacts have been completed, and where phtha ates present in clays have been found to have
deleterious effectsin animal studies. If the AP Non-Toxic certification is based only on assessment of the
four estersidentified by Dr. Stopford (proven by this report to be an incompletelist), it gppears deficient,
incomplete and mideading.
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