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First-ever study finds NN | uncovered high levels or
cancer-causing chemicals i, == — cancer-causing,

in black plastic food- e hormone-disrupting

' flame retardants
chemicals in a variety of
household products
made with black

contact items sold in the

us.

Ocrob , 2024

Highest levels of toxic flame retardants found in a spatula, sushi tray, Press Contact

L] L]
and beaded necklace—likely the result of dirty plastic recycling I t T fI
oneniieEtnhien plastcs..... 10XIC Tliame
Toxic-Free Future urges the U.S. and states to ban poison plastics and sstohler@toxicfreefuture.org °
harmful chemical additives through the Global Plastics Treaty and t d t h m I
state policy To receive timely press releases and re a r a n C e I Ca S

statements to your inbox, members of

SEATTLE, WA — A new peer-reviewed study in Chemosphere finds, for the the media can request to be added to We re fo u n d i n 8 5 % Of

first-time, certain toxic chemicals in black plastic food-contact items sold in our press list.
the United States. Led by scientists from Toxic-Free Future and Vrije

Universiteit Amsterdam, the testing uncovered high levels of cancer- a n a Iyzed p ro d u Ct

causing, hormone-disrupting flame retardant chemicals in a variety of
household products made with black plastics including food serviceware,
kitchen utensils, and toys.
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Harmful flame retardants (FRs) used in electronics were found in

black plastic household products—including toys and kitchen utensils—
likely due to recycled content.

Presumed FR Source FRs Detected = 17 out of 20 products analyzed contained 8 5 o/
brominated and/or organophosphate FHRs. o

* Most frequently detected compounds
included TBBPA, BDE-209, 2,4,6-TBP, RDP,

cﬁ BOP, and DBDPE.
ﬁ’ / * ltems containing polymers used in electronics

had significantly higher FR levels.

TBEPA, BOE-209, 2.4 6-TBP, DBDPE, This study found EFR concantrations xic-Free S N
TTBP-TAZ, BOP. ROP, & TPHP ara ar have up fo 22 780 mg'ky in food servicawara, ‘.]L FUTURE VU st @ bl e e
been intentionally used in electronics hair accessories, kitchen utensils, and toys.

MJPLD



ABSTRACT

Brominated flame retardants (BFRs) and organophosphate flame retardants
(OPFRs) are commonly used in electric and electronic products in high
concentrations to prevent or retard fire. Health concerns related to flame
retardants (FRs) include carcinogenicity, endocrine disruption, neurotoxicity, and
reproductive and developmental toxicity. Globally, a lack of transparency related
to chemicals in products and limited restrictions on use of FRs in electronics have
led to widespread use and dissemination of harmful FRs. Despite the lack of
transparency and restrictions, plastics from electronics are often recycled and
can be incorporated in household items that do not require flame retardancy,
resulting-in-potentially-high-and-unrnecessaryexposure. This study sought to
determine whether black plastic household products sold on the U.S. market
contained emerging and phased-out FRs and whether polymer type was
predictive of contamination.
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ABSTRACT - CONTINUED

A total of 203 products were screened for bromine (Br), and
products containing >50 ppm Br were analyzed for BFRs,
OPFRs, and plastic polymers (e.g. acrylonitrile butadiene
styrene, high impact polystyrene, polypropylene). FRs were
found in 85% of analyzed products, with total FR
concentrations ranging up to 22,800 mg/kg.

"Screened" versus "analyzed" is a distinction without merit.

22,800 mg/kg = necklace
MJPhD
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ABSTRACT - CONTINUED

A total of 203 products were analyzed sereened for bromine
(Br), and products containing >50 ppm Br were further
analyzed for BFRs, OPFRs, and plastic polymers (e.g.
acrylonitrile butadiene styrene, high impact polystyrene,
polypropylene). FRs were found in 8.4% 85% of analyzed
products, with a maximum FR concentration of tetalER

concentrationsranging-up-to 22,800 mg/kg.

22,800 mg/kg = necklace
MJPhD



ABSTRACT - CONTINUED

FRs detected include the restricted compound deca-BDE, which was used widely
In electronics casings, as well as its replacements decabromodiphenyl ethane
(DBDPE) and 2,4,6-Tris(2,4,6-triboromophenoxy)-1,3,5-triazine (TBPP-TAZ) along
with associated compound 2,4,6-tribromophenol (2,4,6-TBP), recently detected in
breast milk. Plastic typically used in electronics (styrene-based) contained

significantly higher levels of )} FRs than plastics less typically used for electronics
(polypropylene and nylon).
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ABSTRACT - CONTINUED

Estimation of exposure to BDE-209 from contaminated kitchen utensils indicated
users would have a median intake of 34,700 ng/day, exceeding estimates for
intake from dust and diet. The detection of FRs in collected household products
indicates that recycling, without the necessary transparency and restrictions to

ensure safety, is resulting in unexpected exposure to toxic flame retardants in
household items.
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ABSTRACT — REWORDED, CONTINUED

Estimation of exposure to BDE-209 from contaminated kitchen utensils indicated
most do not contain significant amounts of BDE-209. Users would have a median
intake of less than 15 ng/day, far below estimates for intake from dust and diet.
The low potential for exposure to FRs in collected household products indicates
that recycling is not resulting in significant, unexpected exposure to toxic flame
retardants in household items. When BDE-209 is present, it is present at levels

that make significant exposures unlikely.
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CONCLUSION

These results show that when toxic additives are used in plastic, they can
significantly contaminate products made with recycled content, that do not even
require flame retardancy. Products found in this study to contain hazardous flame
retardants included items with high exposure potential, including food-contact
items as well as toys. Regulatory bodies have begun to address the use of
certain classes of flame retardants but more regulation is needed to end the use
of hazardous additives and ensure that replacements are made with safer
materials and chemicals.
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CONCLUSION

These results show that when texie additives are used in plastic, they can
sighificantly contaminate products made today with recycled content, that-de-not
even when those products do not require flame retardancy. Products found in this

study to contain hazardous flame retardants ireluded-items-with-high-expesure
peten%ral included food contact |tems as WeII as toys Regulaieew—bedes—haa#e

mplaeemeni&ar&made—w%h—safepmafeenalsand—ehem%aIS—Most products did

not contain significant levels and those that did are unlikely to result in a
significant additional exposure. This study shows that current practice is
responsibly keeping flame retardant chemicals out of applications where
exposure is likely.
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CALCULATION OF EXPOSURE TO BROMINATED FLAME RETARDANTS

Measure concentration present in object
Use correlation to estimate exposure

Compare exposure to some “safe” level,
such as EPA reference dose

BDE-209, one of the earliest banned flame
retardants, became a focus

Br Br
Br O Br

BDE-209

Br BrBr Br

BDE-209 — decabromoether - commercialised in theg©70s. Nowgfecognised
as a hazardous and persistent pollutant under 2017 Stockholm Convention on
Persistent Organic Pollutants meaning that treaty members must eliminate its

production and use.
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203 total items: 30 hair accessories, 28 food service, 36 toys, 109 kitchen items
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XRF analysis
retain only top 20 highest Br levels
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Compound-sensitive LC-
MS method used to
analyze compositions and
concentrations present in
20 of the 203 items in the
collected cohort, only
those with highest Br
levels measured by XRF.
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BDE-209

reported median value of
34.7ug/day for kitchen items

concluded too close to
42u9/day EPA reference dose

but they got it wrong - twice



CORRIGENDUM 1

* Miscalculated the reference dose by 10X
- reported typical exposure as 42 ug/day rather than the correct value,

420 ng/day
- last line of the abstract is “estimation of exposure to BDE-209 from

contaminated kitchen utensils indicated users would have a median
intake of 34,700 ng/day, exceeding estimates for intake from dust and
diet.” was never true; now even more not true

» Authors stand by the paper’s conclusions
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N

showing BDE-209 in ug/day

BDE-209

reported median value of
34.7ug/day

actual median 4.1 ug/day

average is 16 ug/day (24
ignoring BDL

reference dose is 420 ug/day
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34.7ug/day is actually the
average of all 20 measured
samples with BDLs entered as
zero
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WHAT WAS WRONG: ANALOGY USING SUGAR IN SODA
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average = 3.77 g/fl oz

85% would be >3.5

g/fl oz

3.83 g/fl oz

3.42

MJPLD



It Gets Worse
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CORRIGENDUM 2

concentration correlation ~ exposure

correlation from Kuang et al. f(C) =E

Eoc C

for immersion in hot oil for 15 minutes

conclude simple touching creates no exposure

Kuang J, Abdallah MA, Harrad S. Brominated flame retardants in black plastic kitchen utensils: Concentrations and human exposure implications. Science of The Total
Environment. 2018 Jan 1;610:1138-46. doi.org/10.1016/j.scitotenv.2017.08.173.
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author’s treatment
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average = 7.9 ug/day (was 34.7)
= 4.5 ng/day ex. peelers
showing BDE-209 in ug/day

would be 4.5 excluding only peelers

27

MJPLD

more correct
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0.17 ng/day = 1. 5/9

reference dose is 420 ug/day



even more correct
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1.5 ug/day
109 samples
14.5 ng/day

average
exposure

reference dose is 420,000 ng/day
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It Gets Even Worse
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In Corrigendum 2, state they
only sampled handles.

The KitchenAid spatula shown in
the paper has a nylon blade and
ABS handle.

average exposure ~0
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EGREGIOUS ERRORS

* Incorrectly converted concentration to exposure

- used an incorrect correlation to determine exposure
- correlation for leaching when submerged in hot oil used for all items

- overstated exposure by at least a factor of 800X

* How did they mess up the math?
- collected 203 items and analyzed by XRD retaining only the 20 highest for

their analysis
- “FRs were found in 85% of analyzed products” while analysis ignored 183 items

- incorrectly reported median value for kitchen items (only 9 of 20) when the
value was average value for all 20 subjected to more thorough analysis
- second correction ignores all samples below the detection limit

« Authors stand by the paper’s conclusions

MJPhKD



WORLD

Pull those black plastic spatulas out of the
trash
https://www.rdworldonline.com/pull-those-plastic-spatulas-out-of-the-trash/

By Mark Jones, Ph.D. | January 23, 2025

GR  Jin =]+

2024 was the year of spatulageddon.
Flastic spatulas were trashed due to
reports of dangers lurking within.
The journal article that raised
concern contained an error, an
obvious error. A correction was
made but there is more to the story.

How a recycling study
spawned spatula
hysteria

The study causing spatulageddon is

‘From e-waste to living space:

MJPLD



GUIDELINES FOR RETRACTION

» Retraction Watch responded that Chemosphere was such a discredited journal

that didn’t warrant their efforts
- Chemosphere dropped by Web of Science

» Pointed me to Committee on Publication Ethics, Guidlelines: Retraction
Guidelines (2019). www.councilscienceeditors.org/assets/docs/retraction-

quidelines.pdf

- mostly addresses ethical reasons

- retraction warranted if “clear evidence that the findings are unreliable, either as a result
of major error (eg, miscalculation or experimental error), or as a result of fabrication
(eg, of data) or falsification (eg, image manipulation) [emphasis mine]
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ELSEVIER Academic & Government  Health  Industry  Insights  About  Support m Q @

Elsevier policies

Home > About > Elsevier policies > Policies on article corrections and retractions

Article Correction, Retraction and
Removal Policy

Article correction Expressions of concern Article withdrawal Article retraction Article removal Article

Policy overview

Elsevier recognizes the importance of the integrity and completeness of the scholarly record to the scientific
community and attaches the highest importance to maintaining trust in the authority of its published articles.

M J PI-| D https://www.elsevier.com/en-gb/about/policies-and-standards/article-withdrawal



ELSEVIER GUIDELINES FOR RETRACTION

* They have clear evidence that the findings are unreliable, either as a result of
major error (e.g., miscalculation or experimental error), or as a result of

fabrication (e.g., of data) or falsification (e.g., image manipulation).

» It constitutes plagiarism.

» The findings have previously been published elsewhere and the authors have failed to provide proper attribution to
previous sources or disclosure to the editor, permission to republish, or justification (i.e. redundant publication).

* |t contains material or data that the authors were not authorised to publish.
» Copyright has been infringed or there is some other serious legal issue (e.g., libel, breach of privacy).

» It reports unethical research and/or breaches Elsevier’s publishing ethics policies regarding the conduct of research
involving human participants and/or animals.

» There is evidence of compromised peer-review or systematic manipulation of the editorial process.
» There is evidence or material concerns of authorship being sold.
« There is evidence of citation manipulation.

» The author(s) failed to disclose a major competing interest (a conflict of interest) that, in the view of the editor, would
have materially affected interpretations of the work or recommendations by editors and/or peer reviewers.

» There is evidence of any other breach of the journal's publishing policies and the editor has therefore lost confidence in
the validity or integrity of the article.
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Chemosphere 385 (2025) 144542

ELSEVIER

Chemosphere

journal homepage: www.elsevier.com/locate/chemosphere

Contents lists available at ScienceDirect

Chemosphere

Letter to the editor

Dear Chemosphere Editors,

The two corrections born by the paper “From e-waste to living space:
Flame retardants contaminating household items add to concern about
plastic recycling” (Liu et al., 2024), still fail to completely correct the
math and methodological errors present in the study. The restated me-
dian potential exposures in the second corrigendum are still overstated.
The errors are sufficient to warrant a restating of the abstract, sections of
the paper and conclusions, if not a retraction. The results show that,
while there is potential for contamination coming from recycled con-
tent, the levels of phased-out flame retardants are low and the chance for
significant exposure is similarly low.

The paper states that the reason for the study was “to determine
whether black plastic household products sold on the U.S. market con-
tained emerging and phased-out flame retardants (FRs) and whether

IS GFRRSRS. | FAAFL RSN SRR P SR s peaeay | N, o PR, SR IR S R
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Chach far
updatas

work. Calculated exposure was only 80 % of the reference does. Corri-
gendum 1 reduced the exposure to only 8%, deemed insufficient to
retract the study. The value reported for exposure, 34,700 ng/day has
layers of errors. It is reported as the median intake from kitchen utensils.
It is, in fact, the mean of all 20 samples subjected to MS analysis. These
samples include hair care, toy and serving ware. The second correction
lowers this dose to 7.9 pg/day, less than 2 % of the expected intake from
dust and diet. These errors were again deemed insufficient to retract the
study. Analysis presented here show the value is 527 ng/day or lower,
over 65 times lower than the original report and approximately 0.1 % of
the intake from dust and diet. The measured value is now 800 times
lower than the expected intake. This constitutes a major methodological
and mathematical error. A major restatement of the abstract, conclu-
sions and several sections of the paper is required, if not a full retraction
of the study.
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From e-waste to living space: Flame retardants contaminating household items add to

concern about plastic recycling

Chemosphere (2024) - 4 Comments
doi: 10.1016/].chemosphere.2024.143319 issn: 0045-6535 pubmed: 39271080 issn: 1879-1293

Megan Liu &, Sicco H. Brandsma &, Erika Schreder

#1 Actinopolyspora biskrensis comment accepted December 2024

Some concerns: https://nationalpost.com/news/canada/black-plastic
Correction apparently pending, although I'm not sure | agree with the author’s statement:

“However, it is important to note that this does not impact our results,” Liu told MNational Post. “The levels of
flame retardants that we found in black plastic household items are still of high concern, and our

recommendations remain the same”
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Retraction Watch

Viral paper on black plastic
kitchen utensils earns second
correction

The authors of a paper that went vi-

ral with attention-grabbing headlines

Chemosphere

urging people to throw out their

black plastic kitchen tools have cor-

rected the work for a second time.

But a letter accompanying the correc-

tion suggests the latest update still fails “to completely correct the math
and methodological errors present in the study,” according to Mark
Jones, an industrial chemist and consultant who has been following the
case. “The errors are sufficient to warrant a restating of the abstract, sec-

tions of the paper and conclusions, if not a retraction.”



CONCLUSION - REWORDED

These results show that previously used additives used in plastic can
contaminate products made today with recycled content, even when those
products do not require flame retardancy. Products were found in this study to
contain hazardous flame retardants, including food-contact items as well as toys.
Most products did not contain significant levels and those that did are unlikely to
result in a significant additional exposure. This study shows that that current
practice is responsibly keeping flame retardant chemicals out of applications
where exposure is likely.
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Papers with severe errors in method and math
can get through peer review.

Retractions are hard to get even when
math is in error. No one (s rewarded.

Science appears to be failing at self-
correction.
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