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ABSTRACT: Qur previous study suggested the transfer of @8,
polybrominated diphenyl ether (PBDE) flame retardants from Wee| ¢, Fishail .
ingested plastics to seabirds’ tissues. To understand how the = aom . : :
PBDEs are transferred, we studied leaching from plastics into g |/ e
digestive fluids. We hypothesized that stomach oil, which is ﬁ‘% P ........L -
present in the d.igestive tract of birds in the order g ~ N Aqueous solutions
Procellariiformes, acts as an organic solvent, facilitating the & P ot1zaas ES B 8101112131415
ays

leaching of hydrophobic chemicals. Pieces of plastic com-
pounded with deca-BDE were soaked in several leaching
solutions. Trace amounts were leached into distilled water,
seawater, and acidic pepsin solution. In contrast, over 20 times
as much material was leached into stomach oil, and over 50
times as much into fish oil (a major component of stomach oil).
Analysis of abdominal adipose, liver tissue, and ingested plastics
from 18 wild seabirds collected from the North Pacific Ocean showed the occurrence of deca-BDE or hexa-BDEs in both the
tissues and the ingested plastics in three of the birds, suggesting transfer from the plastic to the tissues. In birds with BDE209 in
their tissues, the dominance of BDE207 over other nona-BDE isomers suggested biological debromination at the meta position.
Model calculation of PBDE exposure to birds based on the results of the leaching experiments combined with field observations
suggested the dominance of plastic-mediated internal exposure to BDE209 over exposure via prey.
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bilof Islands
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Thick billed murre (3)
Red legged kittiwake (3)
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Galapagos Islands

Hawaiian petrel (7)

Hawaii_Tern Island

Black footed albatross (3)

Flesh footed shearwater (6)
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Galapagos shearwater (6)
Red footed booby (6)
Red billed tropicbird (6)
Great frigatebird (6)
Shallow tailed gull (6)

Short tailed shearwater (5)

Tasmania
Fairy prion (3)

— N
New Zealand_

Thin billed prion (3)

Fairy prion (8)

Laysan albatross (3)
Brown noddy (3)

Red footed booby (3)
Sooty tern (3)

Brown booby (3)
Bulwer's petrel (7)

Raglan

Imperial shag (3)
Gentoo penguin (3)
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(Cory's shearwater), Lauren Roman (Flesh footed shearwater, Short tailed shearwater, Fairy prion), Peter G. Ryan ((
Takahashi (Least Auklet), Carlos A. Valle (Great frigate bird), Takashi Yamamoto (Thick-billed murre).
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Mizukawa, K., Takano, T., Sakurai, R., Ota, M., Nakaoka, M., Kinjo, A., Inoue, K., Takada, H., 2022. Dietary exposure
experiments on the transfer of chemical pollutants from microplastics to bivalves. In: International Online Workshop on
Microplastics Issues, online.
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The significance of trophic transfer of microplastics in the accumulation of
plastic additives in fish: An experimental study using brominated flame
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Fig. 1. Concentrations of the five additives in muscle and liver from fish immediately after collection
from the ambient environment (ABT), fish exposed to microplastics suspended in the water column
(Water), and fish fed mysids previously exposed to microplastics (Mysid). In each box and whisker plot,
the median is shown as a solid horizontal line, the interquartile range (25th to 75th percentiles) is shown by the
lower and upper ends of the box, and the 10th and 90th percentiles are shown as whiskers. Different letters
indicate significant differences identified by performing post-hoc comparisons (p < 0.01 for a generalized linear
model with post-hoc Tukey’s honestly significant difference tests).
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Measurement of bisphenol A and bisphenol B
levels in human blood sera from healthy and
endometriotic women

Luigi Cobellis,” Nicola Colacurci,” Elisabetta Trabucco,”
Carmen Carpentiero® and Lucia Grumetto®*
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Figure 1. Chromatograms corresponding to (A) a standard solution of
BPA and BPB 10.0 ng/mL; (B) blood serum of a healthy women; and (C) serum
of an endometriotic woman containing both BPA and BPB. Figures on the
axes are: time (min) on the abscissa, absorbance units on the ordinate.
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Conclusions: It is now clear that current patterns of plastic production, use, and disposal
are not sustainable and are responsible for significant harms to human health, the
environment, and the economy as well as for deep societal injustices.

The main driver of these worsening harms is an almost exponential and still accelerating
increase in global plastic production. Plastics’ harms are further magnified by low rates of
recovery and recycling and by the long persistence of plastic waste in the environment.

The thousands of chemicals in plastics—monomers, additives, processing agents, and
non-intentionally added substances—include amongst their number known human
carcinogens, endocrine disruptors, neurotoxicants, and persistent organic pollutants.
These chemicals are responsible for many of plastics’ known harms to human and
planetary health. The chemicals leach out of plastics, enter the environment, cause
pollution, and result in human exposure and disease. All efforts to reduce plastics’ hazards
must address the hazards of plastic-associated chemicals.
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During use and also in disposal, plastics release toxic chemicals including additives and
residual monomers into the environment and into people. National biomonitoring surveys
in the USA document population-wide exposures to these chemicals. Plastic additives
disrupt endocrine function and increase risk for premature births, neurodevelopmental
disorders, male reproductive birth defects, infertility, obesity, cardiovascular disease,
renal disease, and cancers. Chemical-laden MNPs formed through the environmental
degradation of plastic waste can enter living organisms, including humans. Emerging,
albeit still incomplete evidence indicates that MNPs may cause toxicity due to their
physical and toxicological effects as well as by acting as vectors that transport toxic
chemicals and bacterial pathogens into tissues and cells.
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Deep Dive into Plastic Monomers, Additives, and Processing Aids
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ABSTRACT: A variety of chemical substances used in plastic Chemicals 10 800 eubatannss
production may be released throughout the entire life cycle of the P ke used in plastics
plastic, posing risks to human health, the environment, and cn, MO, * HLC=CH, Data t::mpllaﬂun:

recycling systems. Only a limited number of these substances have rf,/cﬂ !

and analysis »
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been widely studied. We systematically investigate plastic L 1§ ﬂn;m a - lcrmrfvgulwﬁiul-irglﬂurrlies 1
monomers, additives, and processing aids on the global market ':,ﬁa 51;;"' H

based on a review of 63 industrial, scientific, and regulatory data S l‘.,‘ : o I misshl
sources. In total, we idf:nﬁfy more than 10'000 relevant substances i E] D =, ¥ hazard hazard hazard cata
and categorize them based on substance types, use pattemns, and N, B _-’ Vo >2 400 substances 9 . pgjution
hazard classifications wherever possible. Over 2'400 substances are T x"}) of concern = Concenirations
identified as substances of potential concern as they meet one or Literature . Regulatory &
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more of the persistence, bioaccumulation, and toxicity criteria in e ek

the European Union. Many of these substances are hardly studied

according to SciFinder (266 substances), are not adequately regulated in many parts of the world (1'327 substances), or are even
approved for use in food-contact plastics in some jurisdictions (901 substances). Substantial information gaps exist in the public
domain, particularly on substance properties and use patterns. To transition to a sustainable circular plastic economy that avoids the
use of hazardous chemicals, concerted efforts by all stakeholders are needed, starting by increasing information accessibility.

KEYWORDS: plastic products, plasticizers, plastic pollution, chemical inventory, production volume, substances of concern,
circular economy, regulatory status




Recommendations: To protect human and planetary health, especially the health of
vulnerable and at-risk populations, and put the world on track to end plastic pollution by
2040, this Commission supports urgent adoption by the world’s nations of a strong and
comprehensive Global Plastics Treaty in accord with the mandate set forth in the March
2022 resolution of the United Nations Environment Assembly (UNEA).

International measures such as a Global Plastics Treaty are needed to curb plastic
production and pollution, because the harms to human health and the environment
caused by plastics, plastic-associated chemicals and plastic waste transcend national
boundaries, are planetary in their scale, and have disproportionate impacts on the
health and well-being of people in the world’s poorest nations. Effective implementation
of the Global Plastics Treaty will require that international action be coordinated and
complemented by interventions at the national, regional, and local levels.

This Commission urges that a cap on global plastic production with targets, timetables,
and national contributions be a central provision of the Global Plastics Treaty. We
recommend inclusion of the following additional provisions:
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e.g., particle toxicity + endocrine disruption



Take-home message
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