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Plastics have transformed health care.
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Plastics have transformed the world.

o 1950FRICEE200R b FEE

2 million tons produced each year in 1950s

- SHERLEEEMELY
Today: 400 million tons produced each year

- HEEMIDFEOEFEY

Growing demand from emerging economies

2020 ICHARATHEEINDIN—DUTSAFYIDSIE, 52%08 707 (FEDM32%) THEEIMN,
RWNTIEK (19%) . B (17%) . FE-7I7UH (7%) . FFEK (4%) &<,

Of the virgin plastics produced globally in 2020, 52% produced in Asia (32% in China), followed by
North America (19%), Europe (17%), the Middle East and Africa (7%), and Latin America (4%)
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Plastics come from fossil fuels

© BFREAETRTOTSRAF YV LABBEMNSELNTINS

Nearly all plastics are made from fossil fuel feed stocks

Crude Oil Natural Gas
. :‘Ié'ﬁ}tghg FTIRAFVIE RRBRARADOGRBICHBTELST 2 VENHEL l / Extraction l
1=
Polyethylene plastics are produced by cracking ethane, which is readily separated from
natﬁral )g/]as. P P y ’ ysep . . . . . .
® @ ®
- EE. SEHLELLEE. RHRNEALTIRF Y/ MECHEEL LTS, ; ® 00
In fact, multinational fossil companlesjgre pivoting from makmg%uels to plastic . . 2 PW p
ropane
« VI RYY (20208 H2025FMNFT TS RF v o EEH36%IEM) | Ethane P
Sinopec (+36% growth in plastic production between 2020-2025), l
- IHYUE—FEIL (+35%) ExxonMobil (+35%) ® ® ® 00
. AR kO F v A F (+38%) PetroChina (+38%) 3 Coacki o
. A7 EARDSIBUR (+240%). Russian-owned SIBUR (+240%), Py ® ® ®
. A< — BT - Bl (+269%) Oman Qil Refineries and Petroleum

Ethylene Propylene

(+269%)
- A Y FHPLCZE w4 L (+343%) Indian HPLC-Mittal (+343%)
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Plastics have created a crisis.

« HEERADEE Ecosystem effects
- [UEZF) Climate change

« {tEME & ADEEE Chemicals and human health




HERERANDEE Ecosystem effects
- 12,2008 DTS RF VU BREYPHIREICHEA

22 million tons of plastic waste enter the environment annually

s BEFTIZERAINE=TSRXAFYIDI%MN) A4
ILENTLS

9% of all plastic used to date has been recycled

nfh

JHA I ILENBEWNTSRAF VY DER

Fates for unrecycled plastic:

« BEHEHINEETMEESEIN TG INELH

Controlled and uncontrolled landfills

o BEHD (C mkoufwkﬁwﬁﬁkouf KR35
CEICELRRD)

Burning (more on this when we address human health)
° A H Export
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9: Y 7Visib|e and micro-plastics in wildlife

Exposure pathways of Possible effects of MPs in fish
MPs in fish ﬂ

Ingestion «[:{>

=< Oxidative damage
< Tissue damage

<— DNA damage

<— Intestine damage
Behavioral change
<—— Slow down swimming
<——  Growth reduction
= Dysbiosis

<—— Breeding impairment

<—— Disrupt digestion

<—— Inflammation

<—— Alter gene expression

<—— Neurotoxicity

<—— Reproductive organ damage
—<—— Mortality

Bhuyan Front. Environ. Sci., 16 March 2022
| https://doi.org/10.3389/fenvs.2022.827289

é_ﬁ%ﬂ;’., HASSENFELD

WeRilng CHILDREN'S

8 Footer can go here #w5y HOSPITAL
hEY 3 AT NYU LANGONE


https://doi.org/10.3389/fenvs.2022.827289

FWUEBLD (49 0) TIRAFVIDBRRICERESIIS

More (micro)plastics will accumulate in the environment

Annual plastic waste generation Reported environmental lifetime
Years 1 100 500 1000 5000 Forever
1.5
— Styrofoam
6 10 Cup 6§s 43
8 Diaper E‘
17
©
o Plastic Bag _—&
0.5
7
Fishing Line 5 lﬁ’ 37
0 . . : : ! : Six Pack Ring -‘ .&Lgﬁg 26
Q 0 0 O XS Q O O ) a
QQ Q\ QQ/ Q‘b Qb Q(o 3 Qo-’ ’\Q Plastic Straw _ e ?%55’ 9
PP P PR P PP PP
Year

I Packaging | Building and construction Consumer and institutional products Source: Ward & Reddy. PNAS (2020)
I Transportation . Electrical/electronic Industrial machinery
|7 Textiles — Total annual

Other Blr?)?it:ﬁ:tlon Source: Stegmann et al., Nature (2022)



https://www.pnas.org/doi/10.1073/pnas.2008009117
https://www.nature.com/articles/s41586-022-05422-5

FYUEBLD (R4 0) TIRAFYIMBRBICEEIND

More (micro)plastics will accumulate in the environment

Pristine
particle

Surface
cracking

Adapted from: Pfohl et al., ES&T (2022)

RIEBEEH AL

Environmental degradation and fragmentation

hydrolysis

HOOC._~_COOH

o "
HN NH,

Water-soluble organics

mechanical
stress

Fragmented surface layer

\ 4

<5mm <1—0.1 pm

%8

(secondary) MPs and NPs

BEIAMOOTSIRAFVIFBREDLFTIA

Scenarios for marine MPs pollution

6 Mt
EMISSIONS GROW TO 2050
EMISSIONS LEVEL IN 2020
g | EMISSIONS STOP IN 2020
4
3
2
1
(%]
2000 2010 2020 2030 2040 2050

Source: Lebreton et al., Nature Scientific Reports (2019)
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Plastics contribute to climate change

TIRFVIDSATHA VLD DRENRATRABME (2019F) REI-H I+ ZHEREIEL & BEERTE

Greenhouse gas emissions from plastics lifecycle (2019) Global warming and heat-related mortality in the U.S.

1.79 billion t Annual deaths per million residents
<28 2849 | 4978 M78-365 M>36.6

Annual deaths per million residents
<28 2849 114978 WM78-365 W>366

All greenhouse
gases

Carbon dioxide 1.61 billion t

159.01 million t

Methane

Nitrous oxide | 14.58 million t

Source: OECD (2022)
Source: CDC (2022)

~2019FE MDEEHR A RBHEHED ~3%~4  ~3% to 4% of total greenhouse emissions in 2019

/«m

UNCCIE2040F £ TICHEHEMN~20%IZ1EMI 5 & FRIL TS,

UNCC anticipates emissions to raise to ~20% by 2040

HICKYLIET B TSRAFYINRBRNDGEBEENRARZKE (Royer et al.)

Photo-weathered plastics release potent greenhouse gases (Royer et al., PLoS ONE, 2018)



https://ourworldindata.org/ghg-emissions-plastics
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6070199/
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Accidents as other downstream consequences of plastic use

s ANAFNA—RA - INLREZA Y

East Palestine, Ohio

« BIEEZ— LGSR TS (BRBEEMSH )

Vinyl chloride burned widely (five rail cars worth)

s FEICRREINET—R2ICEEE TEHDS
A XXV URER. KEIRERETHERE L=
RNV RV EEEOHBERTH S,

Newly released data shows soil contains dioxin levels

hundreds of times greater than cancer risk threshold set by
US Environmental Protection Agency
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Human Exposure to Plastics: a two-domain issue

BHR)T—DOWF EHF BEARILFME

Synthetic polymer debris and particles Dissolved organic chemicals

(ZRIMPENP TS5RFvREDEEERILEYE :
(Secondary) MPs and NPs 5%&%2]_'}:7_\ '/ N—, 5?]\%\7]”%“\ %k%ﬂﬁ%ﬁbf:;ﬁ%%”ﬁ |

TOOTSAFVIR

Macroplastics fragment

>5mm

< 1-10 kDa
<5mm <1—0.1 pm Plastic-derived Dissolved Organic Chemicals
Leachates: oligomers, monomers, additives, adsorbed/desorbed pollutants
<1—10 kDa

00000 M )

?)OOOO
nFE (Da)MolecuIar weight (Da)

i
i ANERE

human exposure




10 726 chemicals without
hazard data (66%)

PlastChem

Wagner et al (2024)

Aquatic toxicity: 2760

4219 hazardous
chemicals (26%)

STOT: 1774

16 325
plastic chemicals
: 1191 chemicals - CMR: 1489
\ less hazardous (7%) Persistent: 375
28 chemicals under development (0.2%) h EDC: 47

161 chemicals not hazardous (<1%) Bloaccumulative: Z3®

) i POP: 179
(based on incomplete evidence)

Mobile: 139 ~ PBT: 56
e PMT: 98
vPvB: 47

vPvM: 97
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Plastics are a crucial source of endocrine disrupting chemicals

e EXT7x/—ILEE R)VA—RRX— TSRAFYH., PILZESA=2Y

Bisphenols (polycarbonate plastics, aluminum can linings)

c JAIIEEIRTILEE (BRMEL) Phthalates (food packaging)

e N—=TNAOTFILFILMPEELUVRY) Z)ILAOT7ILFILYE (PFAS, SREEDEF{HZMHIE
MI. Z2vEBEITSRAFVY)

Per- and polyfluoroalkyl substances (PFAS, nonstick cooking and fluoropolymer plastics)

« RFRHMUF (5IXEZET = 5 FMHFD

Brominated flame retardants (additives to reduced flammability)

© TSRFVDEROT > FA4F X0

Burning plastics - dioxins
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What are endocrine disrupting chemicals?

o AEWH<EIEEE (EDC) IEHIVEDDO T FIVE Representative EDCs
E’ A H%j% . ; ; Pharmaceuticals Trenbolone acetate, ethinylestradiol
Endocrine disrupting chemicals (EDCSs) interfere with hormonal ’ Y -
signaling systems dexamethasone, levonorgestrel, rosiglitazone
EE,‘T:E HRILE > DE %= %EL L Jﬁ%bﬂﬁg‘g@ﬁ L fd: Cosmetics, personal care  DBP, benzophenones, parabens, triclosan,
° S L L X FE N
S EBALFMEMNL000ELULH S - ENLM>TN products DEET
Pesticides, herbicides, Chlorpyrifos, glyphosate, pyraclostrobin,
Py glyp Py
We now know of >1,000 synthetic chemicals that can disrupt fungicides DDT, atrazine
hormonal functions and thereby contribute to disease and disability . . )
Industrial chemicals BPA, PCBs, triphenyl phosphate, PBDEs
Metals Lead, cadmium, mercury, arsenic
o KANIE )g)ﬁ[lﬂz\ . k. {Jﬁ%ﬁ\ =E. Hettx Synthetic and naturally Progesterone, testosterone, cortisol, cestrone
*%Uﬂ\ Bﬂ%\ SEHENT D ) occurring hormones
Mimic, block, or modulate the synthesis, release, transport,
metabolism, binding, or elimination of natural hormones Representative EDCs from diverse functional use categories. EDC=endocrine-
disrupting chemical. DBP=dibutyl phthalate. DEET=N,N-diethyl-m-toluamide.
DDT=dichlorodiphenyltrichloroethane. BPA=bisphenol A. PCB=polychlorinated
. ﬂ“lé]/\ —FE{Z'S\ ’|$H7?\ Eﬁlljiﬂyi\ %OD{EW%}M%ODT%EEE;% biphenyl. PBDE=polybrominated diphenyl ether.
Brain, pituitary, gonads, thyroid, and other components of the
endocrine system Table 1: List of representative EDCs in use
_‘3;‘0"?.. HASSENFELD
16 Footer can go here ‘7}"31";
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Endocrine-Disrupting Chemicals: An Endocrine
Society Scientific Statement

Evanthia Diamanti-Kandarakis, Jean-Piarre Bourguignon, Linda C. Giudice, Russ Hauser,
Gail S. Prins, Ana M. Soto, R. Thomas Zoeller, and Andrea C. Gore

Endoorine Saction of First Department of Madidne (E.D.-K.), Lako Hospital, Medizl School University of Athens,
11527 Athens, Greace; Department of Pediatrics (1.-P.B.), Centre Hospitalier Universitaire de Liege, 4000 liege,
Balgium; Department of Obstetnics, Gynecology. and Reproductive Sciences (LIC.G.), University of Calfomnia San
Franckco, San Francisco, California 94131; Department of Environmental Health (R H_}. Harvard School of Public
Health, Boston, Massachusatts 02115; Department of Urclogy (G.5.P.), University of Bincis at Chicago, Chicago,
Wnois B0E12; Department of Anatomy and Cell Biology (A M.5.), Tufts University School of Medicne, Boston,
Massachusetts §2111; Biclogy Department (R.T.2.), University of Massachusetts, Amherst, Massachusetts 01003;
and Division of Pharmacology and Toxicology (&0C.G), The University of Taxas at Austin, Austin, Texzs 78712

There Is growing Interest In the possible health threat posad by endocrine-disrupting chemicals
(EDCs), which are substances in our environment, food, and consumer products that Interfere
with hormone blosynthesls, metabollsm, or actlon resulting In a deviation from normal ho-
meostatic control or reproduction. In this first sclentific statement of The Endocrine soclety,
we present the evidence that endocrine disruptors have effects on male and female repro-
ductlon, breast development and cancer, prostate cancer, neuroendocrinology, thyrold, me-
tabolism and obesity, and cardiovascular endocrinelogy. Results from animal models, human
clinical cbservations, and epldemiclogical studles converge to Implicate EDCs as a significant
concern to public health. The mechanlsms of EDECs Involve divergent pathways Incduding (but
not limited to) estrogenic, antlandrogenic, thyrold, peroxisome prollferator-activated recep-
tor ¥, retineld, and actions through other nucdear receptors; stercidogenic enzymes; neuro-
transmitter receptors and systems:; and many other pathways that are highly conserved In
wildlife and humans, and which can be modeled In laboratory In witro and in vivo models.
Furthermore, EDCs represent a broad class of molecules such as organochlorinated pesticides
and Industrial chemicals, plastics and plasticizers, fuels, and many other chemicals that are
present In the environment or are Inwldespread use. We make a number of recommendations
to Increase understanding of effects of EDCs, Including enhancing Increased basic and clinical
resgarch, Invoking the precautionary principle, and advacating iInvalvement of indwvidual and
sclentiflc soclety stakeholders In communicating and Implementing changes In public policy
and awareness. (Endocrine Reviews 30: 293-342, 2009)

Z N
(it )

Yliagshy,
e ([
World Health UNEP

Organization

del, Susan Jobling,
R. Thomas Zoeller

e 4

Iomc FoR THE soUND oF cHEMCALS
Rccoperatve sgresment amang FAG. L0, UNDP. UNEF. UNIDO, UNITAR. WHO, Worid Bank and OECD
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WHO/UNEPEREEA~ DX it

Response to WHO/UNEP Report

- WHO/UNEP#i&E(20124F) 20154 SAICM ER
ML EYEESED-H DN T ITO—F
TESMED "#al"

WHO/UNEP report (2012) “welcomed” by all participant countries at
2015 Strategic Alliance for International Chemicals Management
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EDC-2: The Endocrine Society’s Second Scientific
Statement on Endocrine-Disrupting Chemicals

A. C. Gore, V. A. Chappell, S. E. Fenton, J. A. Flaws, A. Nadal, G. S. Prins, J. Toppari,
and R. T. Zoeller

Pharmacology and Toxicology (A.C.G.), College of Pharmacy, The University of Texas at Austin, Austin, Texas 78734; Division of
the National Texicology Program (V.A.C., S.E.F.), National Institute of Environmental Health Sciences, National Institutes of Health,
Research Triangle Park, North Carolina 27709; Department of Comparative Biasciences (1. A F), University of llinois at Urbana-
Champaign, Urbana, llincis 61802; Institute of Bioengineering and CIBERDEM (A.N.), Miguel Hernandez University of Elche,
03202 Elche, Alicante, Spain; Departments of Urology, Pathology, and Physiology & Biophysics (G 5.P), Callege of Medicine,
University of llinois at Chicage, Chicago, lllineis 606 12; Departments of Physiology and Pediatrics (1.T.), University of Turku and
Turku University Hospital, 20520 Turku, Finland; and Biology Department (R T.2.), University of Massachusetts at Ammherst,
Amherst, Massachusetts 01003

The Endocrine Society's first Scientific Statement in 2009 provided a wake-up call to the scientific community about how
environmental endocrine-disrupting chemicals (EDCs) affect health and disease. Five years later, a substantially larger
body of literature has solidified our understanding of plausible mechanisms underlying EDC actions and how exposures
in animals and humans—espedially during development—may |ay the foundations for disease |ater in life. At this point
in history, we have much stronger knowledge about how EDCs alter gene-envirenment interactions via physiological,
cellular, molecular, and epigeneticchanges, thereby producing effects in exposed individuals as well as their descendants.
Causal links between exposure and manifestation of disease are substantiated by experimental animal models and are
consistent with correlative epidemiological data in humans. There are several caveats because differences in how exper-
imental animal work is conducted can lead to difficulties in drawing broad conclusions, and we must continue to be
cautious about inferring causality in humans. In this second Scientific Statement, we reviewed the literature on a subset
of topics for which the translational evidence is strongest: 1) obesity and diabetes; 2) female reproduction; 3) male
reproduction; 4) hormone-sensitive cancers in females; 5) prostate; 6) thyroid; and 7) neurodevelopment and neuroen-
docrine systems. Our inclusion criteria for studies were those conducted predominantly in the past 5 years deemed to be
of high quality based on appropriate negative and positive control groups or populations, adequate sample size and
experimental design, and mammalian animal studies with exposure levels ina range that was relevant tohumans. We also
focused on studies using the developmental origins of health and disease model. No report was excluded based on a
positive or negative effect of the EDC exposure. The bulk of the results across the board strengthen the evidence for
endocrine health-related actions of EDCs. Based on this much more complete understanding of the endocrine principles
by which EDCs act, induding nonmonectonic dose-responses, low-dose effects, and developmental vulnerability, these
findings can be much better translated to human health. Armed with this informatien, researchers, physicians, and other
healthcare providers can guide regulators and policymakers as they make responsible decisions. (Endocrine Reviews 36:
0000-0000, 2015)
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Mainstream recognition —WiLEY

Endocrine-disrupting chemicals and obesity risk: A review of
recommendations for obesity prevention policies

Tim Lobstein®2 @ | Kelly D. Brownell®

el Clesiy Federation, Landon, UK

“Boden Callaboration. Uiversiy o Sy Summary

Campursowe, New Scuth Wales, Australia Emerging evidence indicates that industrially produced endocrine disrupting

*Duke World Food Palicy Canter. Sanford. chemicals [EDCs) may be as obesogenic as poor dietary patterns and should be con-

ool of ubic Pelicy, D, Morth

Caroka, USA sidered in obesity prevention policies. The authors conducted two reviews: (al a sys-
tematic search of four electronic databases for papers published since January 2010

o

Ti Ltein, Wodd Obesity Federation, to identify the policy recommendations contained in scientific reviews of EDC expo-
St 406 107111 Flest St London EC44. | sure and obesity risk and (b) a narrative review of abesity policy documents published
since January 2012 ta identify the recommendations of ational and international
agencies. A search of four electronic databases found 63 scientific reviews with pol-
icy of which individual to avoid expo-
sure, 11 suggested medical interventions to counter the effects of exposure; and
42 suggested regulatory control of hazardous chemicals. O sty policy documents
‘examined, six mentioned pollutants as 3 possible risk factor for obesity, and anly ane
i to EDCs. The UN Sustain-

®
Bl tobs e wrkiabesity org

POLICY STATEMENT organizational Principles to Guide and Define the Child Health Care System tratey =
andfor [mprave the Health of all Children able Development Godls include targets & prevent ill heskth from hazardous
e chemicals (Targets 3.9 and 12.4) and to remove unsafe indusirial chemicals from the
American Academy environment (Targets 6.3, 11.6, 124, and 14.1). The authors suggest these should be

expiicity linked to et to halt the ise in obesi

of Pediatrics

TOXIC CHEMICALS & PREGNANCY R A ona
g Tt Food Additives and Child Health
Aleraeey
(e

L5 mercury
Yﬁ PESTICIDES

2 Cont micromowm in plovic Leanardo Trasande, MD, MPP, FAAP.* Rachal M. Shaffer, MPH," Sheela Sathyanarayana, MD, MPH ¢
3 Cook with cos iron or sless COUNCIL ON ENVIRONMENTAL HEALTH Guidance on PFAS EXPOSU re,

Testing, and Clinical Follow-Up

st rther o o sic pars

4 4ucid aatiog Fah high i
o

marcry o PChy

hork i eordin

5 ot frash, orgaric foods
Wrencrer possbe

Eg& PHTHALATES 76 s bk
sy e

o) o U
é% 1k 8 a0 et hen
e Vi

iFsDEs, 0P

HASSENFELD
CHILDREN'S

HOSPITAL
AT NYU LANGONE

For more
HEAL UGS o meomien nformaton
o FIGO.ORG. Consensus Study Report




L
T5AFYIIIEDCOEELRERTH S

Plastics are a crucial source of EDCs

e EXT7x/—ILEE R)VA—RRX— TSRAFYH., PILZESA=2Y

Bisphenols (polycarbonate plastics, aluminum can linings)
s JAIIEEIRTILEE (BRMEL) Phthalates (food packaging)

c N=)IAATILTILMESIVRY ZILAOTILEXILYE (PFAS, / VR T4 v 7 RE,
IJVRBETZIRAF VD)

Per- and polyfluoroalkyl substances (PFAS, nonstick cooking and fluoropolymer plastics)

- RFRHMUF (BIXEZIET =& 5 HMAED

Brominated flame retardants (additives to reduced flammability)

© TSRFVDEROT > FA4F X0

Burning plastics - dioxins
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EZ 2x/ —)lfﬁ Bisphenols
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RN A—RRr— bR, TARFOBBICER (TILIE, BEEELO— )

Used in polycarbonate plastics and epoxy resins (aluminum cans, thermal paper receipts)

EXT7x/—JLAIEZ, ERIZCKCKREONELARNILT, EHORMTMMERZIRET S

Bisphenol A disrupts multiple metabolic mechanisms, at levels commonly seen in humans

« BUHBOYAXERECL. TTARRIFUOHESL, BPARED) TR MOTUERANEEDE
RIZ FOSTUEEMBEOEE £HET 2

Increases fat cell size, disrupts adiponectin function and low-grade synthetic estrogen

BENEELIH., HE. LFMICHEL L HI0BBORERIMERSINTS : EXT/—
JUS (BPS) . BPF. BPAF. BPZ., BPP..

As concern has increased, ~40 chemically similar replacements now in use: bisphenol S (BPS), BPF, BPAF, BPZ, BPP...

« BPS: E#HDIR O AREER. BE~OFEE (OFIEELH D)

BPS: similar estrogenicity, embryotoxicity (potentially others)

Masuno et al. J Lipid Res. 2002;43(5):676-684; Sakurai K et al. Br J Pharmacol. iz ""’.. """"" .
2004;141(2):209-214; k)



T3 )BT ATILEE Phthalates

Yy oT— ¥R, O—2 32 TOMDN—VFILTTRHRBIZBFY EZFRDOE-HICERAINLIEDF
2 (LMW) R J)LEIT X TILEE

Low-molecular weight (LMW) phthalates used in shampoos, cosmetics, lotions and other personal care products to preserve scent

M7 AT UER (7o R URBARDEEERT)

Anti-androgenic properties (reduced transcription of the androgen receptor)

27F=E (HMW) A2 JILBBT X TILEEIE. KM, SHBERS V7. afFF1—THDE=Z—ILTS X
FyVICFEREINTND

High molecular weight (HMW) phthalates used to produce vinyl plastic for flooring, clear food wrap and intravenous tubing.

BMARICHERAIND ITINED-2-TFILAFT )L (DEHP) ORBENTH D I ZILEEE/ (2-
izwﬁ$vw)(MHP)@sﬁﬁﬁ&U%Eﬁﬁti%ﬁ&ﬂ%%t?ﬁ@%@%ﬁ%%mé
Mono-(2-ethylhexyl) phthalate (MEHP), a metabolite of one HMW phthalate used in food packaging, di-2-ethylhexylphthalate
(DEHP), increases expression of receptors which play key roles in lipid and carbohydrate metabolism

Bornehag and Nanberg 2010; Colon et al. 2000; Engel et al. 2010; Miodovnik et al. 2011; Sathyanarayana 2008; Swan g‘%g’i?g

22 2008; Swan et al. 2005; Desvergne et al. 2009, Grun and Blumberg 2007, Philips et al Repro Tox 2019 TR mrwrviancon
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Reductions in total gray matter explain lower 1Qs due to phthalates

Natural Indirect Effect (Mediated Path)
B =-0.31 (95%Cl: -0.62, 0.01), p = 0.05
>9°\ Total Gray Matter o
o Volume at 10 years e
o O“Pr
N o:%_\z
A\ °o
o [
0 Q0
S .
& %
N Total Effect 3
4 B =-1.69 (95%Cl: -3.60, 0.22), p = 0.08 =4
&
Prenatal mEP Levels Full Scale 1Q Score
(Pregnancy Average) at 14 years
mm——————————— Ghassabian et al Mol
Natural Direct Effect P hiatrv. 2023 Nov:
B =-1.39 (95%ClI: -3.33, 0.57), p = 0.16 sychiatry. ov,

28(11): 4814-4822.
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IFiRPOIEFMEREE & FAKERIRAE

Chemical exposure and thyroid function in pregnancy

> Bisphenols
OP pesticides ) DM

OP pesticides > DE
OP pesticides > DAP
> PAHs

Phthalates > LMW
Phthalates Y HMW
Phthalates Y DEHP
Phthalates > DnOP
Phthalates > DiNP

Free T4 (ng/dL)
beta [95% CI]
-0.01 [-0.02, 0.00]

0.01 [-0.01, 0.02]
0.01 [-0.01, 0.02]
0.01 [-0.01, 0.02]
-0.01 [-0.02, 0.01]
-0.01 [-0.02, 0.00]

-0.02 [-0.03, -0.00]*

-0.02 [-0.03, -0.01]*

-0.02 [-0.03, -0.00]*
-0.00 [-0.02, 0.01]

Total T4 (ng/dL)
beta [95% CI]

-0.16 [-0.32, -0.00]*

0.12 [-0.06, 0.29]
0.06 [-0.12, 0.23]
0.14 [-0.04, 0.31]
0.04 [-0.14, 0.22]
-0.08 [-0.24, 0.08]

-0.22 [-0.38, -0.06]*
-0.32[-0.48, -0.16]*
-0.23 [-0.39, -0.08]*

-0.03[-0.19, 0.12]

Free T4/Free T3 (pg/mL)

beta [95% ClI]
0.00 [-0.00, 0.00]

0.00 [-0.00, 0.01]
0.00 [-0.00, 0.01]
0.01 [0.00, 0.01]*
0.00 [-0.01, 0.01]
-0.00 [-0.01, 0.00]
-0.00 [-0.01, 0.00]
-0.00 [-0.01, 0.00]
-0.00 [-0.01, 0.00]
-0.00 [-0.01, 0.00]

TSH (mUI/L)
beta [95% CI]
0.05 [-0.03, 0.13]

-0.08 [-0.16, 0.01]
-0.08 [-0.16, 0.01]
0.09 [-0.18, -0.00]
-0.03 [-0.12, 0.06]
-0.01 [-0.09, 0.07]
-0.01 [-0.09, 0.06]
-0.04 [-0.11, 0.04]
0.07 [-0.01, 0.15]
0.03 [-0.04, 0.11]

TSH/Free T4 (ng/dL)

OR [95% CI]
0.06 [-0.03, 0.14]

-0.12 [-0.23, -0.01]*
-0.13 [-0.24, -0.02]*
-0.15 [-0.26, -0.04]*
-0.03 [-0.14, 0.09]
-0.02 [-0.11, 0.06]
0.00 [-0.08, 0.09]
-0.01 [-0.10, 0.08]
0.09 [0.01, 0.18]*
0.05 [-0.04, 0.13]

ETIVIE, Fn, HELANL, A& - RR. 26%8 RIROBE, 2/ a~ORERE. 15 DK, FRIRAEH
DY IRFETHRE L=,
Models were adjusted for age, educational levels, race and ethnicity, parity, insurance type, environmental exposure to

tobacco, depressive symptoms, and gestational age at the time of thyroid measurement
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DIZIBIATIVEEERDz/ —I)ILE - BRIEBERORE

Phthalates and bisphenols in Generation R First: fetal and postnatal growth

o IHIRFPTFHOTZILE (PA. 2T FIILEIXTILORKERSEY ; -0.08 SD : 95% Cl -0.14,
-0.02) & ULMW (-0.09 SD : 95% CI -0.16, -0.02) : D MHEE4I0EFE TOREDEER
/}\
Pregnancy-averaged phthalic acid (PA, end metabolite of all phthalates; -0.08 SD: 95% CI -0.14, -0.02) and LMW (-0.09 SD: 95% ClI -
0.16, -0.02): lower fetal weight through 40 weeks postpartum.

- WFIREAMFHMEOHP (DEHPHREHY) : BEU XV (OR1.43; 95% CI : 1.03-1.97)
Pregnancy-averaged MEOHP (DEHP metabolite): increased risk of preterm birth (OR 1.43; 95% CI: 1.03-1.97)

-  ZE1HABPS : 10D EHEE (6.13mg/cm? . 95%CI : -10.02, -2.23) L UVEE (0.12g.
95%Cl : -0.20. -0.04) DD (HEELZ L. ZERERICM A=) . (van Zwol-Janssens et al
Env Res 2020)

First trimester BPS: decreased bone mineral density (6.13 mg/cm?; 95% CI: -10.02, -2.23) and content (0.12 g, 95% CI: -
0.20, -0.04) at age 10 (no sex specific differences, endured multiple testing). (van Zwol-Janssens et al Env Res 2020)

#i Ty, HAsSENFELD
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SR L—Y3VRI7ZF—ANMIB TR 72 ILBIRATILE
EERTx/—I)LEE : [BIFE. 41 VR VERME., IE

Phthalates and bisphenols in Generation R First: fat mass, insulin resistance and BP

o IIREIEHD I AIEBIRATIL  DIRIEFFIEEOSDIRZE X O 71E/0.13 (95%CI : 0.04.
0.21) (BIRT<. ZELEERIZHE) (Soletal Int J Obesity 2020)

First trimester PA: 0.13 (95% CI: 0.04, 0.21) SD deviation score increase in pericardial fat index (stronger among boys,
significant after multiple comparison). (Sol et al Int J Obesity 2020)

« WFIRE2EHOBHEDORPDLER T/ —J)LEBPA: BRGNS EEAMEASLY (0.13 ;
95%CI| 0.03. 0.23. 0.14 : 95%CI 0.04. 0.23)

Second trimester maternal urine total bisphenol and BPA: higher systolic BP (0.13; 95% CI 0.03, 0.23 and 0.14; 95% CI 0.04;
0.23) among boys.

« IFIREIKAD IR IILEET X FIL : 0.20 (95%CI 0.07. 0.34) SD 10mEmDEFThiE

fERAME LY, (Sol et al Env Int 2020)
Third trimester PA: 0.20 (95% CI 0.07, 0.34) SD higher triglycerides among boys at age 10. (Sol et al Env Int 2020)

26 Footer can go here .
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Phthalates and preterm birth: NIH ECHO Program

« ECHOZ7 B4 3 LM13a1r— kA 5500688 DFFHSN
5006 mother—child dyads from 13 cohorts in the ECHO Program

« THIE. TELEICAYTUIL (DIDP) DRIV -n-A Y F)L (DnOP) . 7 ZILEED
4/ =)L (DINP) (. $5IZDEHP»™ DX HIMEFE LB L T, 1R, HAESRK. H4E

MKE & EETXI :(:J gﬁ < EEIE L/ T L\T: Phthalic acid, diisodecyl phthalate (DiDP), di-n-octyl phthalate (DnOP), and diisononyl phthalate
(DINP) were most strongly associated with gestational age, birth length, and birthweight, especially compared with DEHP or other metabolite
groupings.

« DEHPIZEEELBEEL TLVE=A (4w XE1-45 [95%CI 1-05-2-01] ) . o &N
H-UDYRZIE, 2% )LE (2-71 [1-91-3-83] ) . DINP (2-25 [1- 67300] ) .
DIDP (1-69 [1-25-28] ) . DnOP (2-90 [1-96-4-23] ) MAM=M o 1=

Although DEHP was associated with preterm birth (odds ratio 1-45 [95% CI 1-05-2-01]), the risks per log,, increase were higher
for phthalic acid (2-71 [1-91-3-83]), DINP (2-25 [1-67-3-00]), DIDP (1-69 [1-25-2-28]), and DnOP (2-90 [1 -96-4-23]).

o 2018FEM 7R ILEET R T ILERE D B ELEHIX56,595451 (FRE 54724, 003 120,116451) . BE:&E

O R RIE30-840f8% KL (RESH1-63-80-140{8% FJL) LHESN
We estimated 56 595 (sensitivity analyses 24 003—-120 116) phthalate-attributable preterm birth cases in 2018 with associated

costs of US$3-84 billion (sensitivity analysis 1-63— 8-14 billion).

Trasande et al Lancet Planet Health ST 7% GitoReNs

27 . 2024 FeDb;8(2):e74-e85. doi: 10.1016/S2542-5196(23)00270-X. NG v
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Phthalates = cardiovascular mortality

* RABHEICETA2LDMERECTOTFARFHSNEIT—H— LG LHETE

Low T either predictor of or marker of cardiovascular mortality in adult men

s BRNFETAIEBIATILE, 60FLULLDBHIZEWT, TAMRTOVDOHRE., EiA, H
MEDETEBEELTUL:

High molecular weight phthalates were associated with lower total, free, and bioavailable testosterone among men age =60.

Attina et al Lancet Diab Endo 2016; Hauser et al JCEM 2015

DMEFRTEERE, DEHPREMTH B I7ZILEE/ Q-IFILSFFIUANTUIL) EKETHEIC

#@mL -

Cardiovascular mortality was significantly increased in relation to a prominent DEHP metabolite, mono-(2-ethyl-5-oxohexyl)phthalate.

o 55~64BDT A AANITHTIEIDHSE., 50,200 AN L. 234{E FILDEBFEEMELLHN S
Extrapolating to the population of 55-64 year old Americans, 50,200 attributable deaths and $23.4 billion in lost economic productivity.

Trasande et al Env Pollution 2021
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EX7x/—I)L> DMERFELEER

Bisphenols = cardiovascular mortality

BPAMVE&E

: BPA associated with:
12~30mH L V70 LL EDSEENRAIIE T ZE D S0

Increased carotid intima-media thickness of 12-30 and >70 year olds

Lin et al Atherosclerosis 2015, Lind et al Atherosclerosis 2011)

MEEFICHITDEBIRKREDEERE

Severity of coronary artery disease in angiography
Melzer et al PLOS One 2012

BRAIZE T 2D REEDRED

Reduced heart rate variability in adults
Bae et al Hypertension 2012

é%ﬁ%t$~®m%ﬁﬁﬁt$ _ _
All-cause mortality, and cardiovascular disease mortality

Bao et al JAMA Network Open 2020

“Table 3. Adjusted associations between exposure to BPA and BPS and the risk of type 2 diabetes in the D,E.S.LR. cohort (single-pollutant models).

At bascline At year 3 Average exposure at baseline-year 3
Bisphenol exposure/detections n/N* aHR (95% C1)" N aHR (95% CI)* nN* aHR (95% C*
BPA exposure N=T26 N=623 N=623
BPA-G concentration (ng/mL)
<0.71 62233 11194 1 10775 1
071-1.75 48/182 0.80 (0. ﬂ 1.21) 28/162 1.42(0.66.3.07) 33/176 <{»(I 16.5.65)
1.75-3.7 39/158 1.01 (0.65. 1.55 44190 240 (116, 498) 36/198 2. 1.07.5.15)
2 38/153 0.85 (0.54, l 35) 517 0.99 (044, 221) 29/174 LK ih([lhﬁ 355
letection N=644 N=5719 N=529
BI’S G concentration =LOD
No 139/546 1 92522 1 61/389
Yes 32098 168 (1.09, 2.58) 15/57 1.92(1.02,3.62) IR/140 2.81(1.74,453)

bers. aHR, adjusted hazard ratio; BMI. body mass index:
udy on the Insulin Resistance Syndrome: LOD, limit of

r 3 BPA-G conceatrations in sub

nodels with age as the tim
marital status. physical a

and stratified
aloric intake,

t0 BPA/BPS and inci
riables from year 3: u

ear 3 and year 9. Cox models with age as
ation level, employment, marital status, phy

ale and stratified on smoking
ysical activity, caloric intake.

1 BPA/BPS and inciden
ine level, and the following varisbles

year 3 and year 9. Cox models with age as the tin
year 3: education level. employment, marital status,

adju
family history of dia

Ranciere et al EHP 2019
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N—BEURYILAOTFZILXILIEEY (PFAS)

Per- and polyfluoroalkyl substances (PFAS)

BRE A E R DB T YR EY

Synthetic organic fluorinated compounds with high stability and thermal resistance

KEAODI%LLED MR SR EE
Detectable in blood of >98% of the US population.

EmIREIRBOTLREECHD (RIFASHLFERE. EFLIVIARYTI-UR)

Food packaging is a major route of exposure (nonstick cooking, microwaveable popcorn bags)

MR D XY 3tfr © BHAFKTZ (AREIIPFASIEINIng/ml &7z W HAE(RE-10. 59 (95%CI @ -16-7. -4-4)
Meta-analysis of 24 studies: =10-5 g (95% CI: =167, —4-4) birth weight per ng/ml increase in maternal or cord blood PFAS

ele. ,
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PFAS & B A DREIE I, FER IR

PFAS and adult weight gain/diabetes

BRETFHEITRT 5 LDEFEEN ASER : Diabetes Prevention Program lifestyle intervention trial:
. FAPFASIE., WERBTOAKREEMEEEL TLVE

Total PFAS were associated with increased weight gain exclusively among the control group.
AILTF R 2018

1 L =POUNDS LOSTEREED 7+ 0—7 v 7 :
Follow-up of the successful POUNDS LOST trial:

« RINAOFI BRI KRUE (PFOS) ENLTLAD/ F VB (PENA) [, REpFRBHE
DETEREZELTLV:
Perfluorooctane sulfonate (PFOS) and perfluorononanoic acid (PFNA), were associated with reductions in resting
metabolic rate.

1)) 5 2018

PIVUS (R xz—7T>) . Nurses CKkE) . DPPOS (KE) : PIVUS (Sweden), Nurses (US),
DPPOS (US):

o PFAS & #EFRIBEFIE & D BEE PFAS associated with incident diabetes

%g i
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LAAICERET Z2200EAIE. AN EER KRAKRILEVIZCTF ST S) L8
== (DNAICIEEEZ525) THD, BCRCOJ R FTlE., BILEMBEELTD

KITHELTLSD -
2 activities relevant to breast cancer are endocrine disruption (interference with bodily hormones) and
genotoxicity (cause DNA damage). BCRC list classifies each chemical as follows:

ANABEELCEME (BCRC) YR+

Breast Cancer Relevant Chemicals (BCRC) List

Endocrine Disrupting Chemicals

(EDC)

e

Estradiol/Progesterone
Steroidogenesis (in
vitro H295 assay

Estrogen Receptor
Agonism (integration of
18 assays concerning

O

response screen

screen) cell proliferation and
receptor binding)
EDC | Positive in Area Under the Curve
+ concentration- 201

production

EDC | Borderline in 0.1 > Area Under the
= concentration- Curve 20.01
response or positive in
single-dose
EDC- | Did not increase E2/P4 | Area Under the Curve

<0.01

gonism: activates receptor

Steroidogenesis: process that synthesizes
chemicals

A
Concentration-response: multiple chemical do
are tested

(

sy

Genotoxicity
(GT)

In vitro or in
vivo assay hit-
calls in public

databases:

NTP Bioassay
Genetox
Conclusions,
EURL ECVAM,
OECD
eChemPortal,
NLM GENE-
TOX, CCRIS

GT+: any
positive result
in any assay
GT-: only
negative results

\

J

R MZE>TLWRILEMEIL. ALRESAVELA
TN CEMETH D :

Chemicals on the list are either mammary carcinogens or endocrine
disruptors:

Rodent Mammary Carcinogens (MCs)

278 chemicals, lonizing radiation

IARC Monographs; NTP Technical Reports, 15t
RoC; EPA IRIS, OPP, ToxRefDB, ToxValDB;

LCDB; CCRIS
+
( Non-MC BCRCs \
642 chemicals
Estradiol/Progesterone Estrogen
Steroidogens Agonists
515 chemicals 267 chemicals
Karmaus 2016, Haggard Judson 2015
2018, Cardona 2021 "/
BCRC List

920 chemicals, ionizing radiation

XA

Kay et al., EHP 2024, DOI 1071289/EHP 13233



757&" Y 7 ) BCRC BCRCs in Plastics
« PlastChemT—4R—XR[Z(X, TSRFUIIZEFNILEMELZFTOREBRET—4. REKENBEH I TS :

The PlastChem database contains chemicals in plastic and their hazard data and regulation status:

( Grouping Plastics \ ( Hazard Information \ ( Reqgulation Status \
Keyword Search Existing Lists : Usgs 15 databases MEA List PreC(_adent List
Identifies arsenic EPA CompTox Dasboard, mcI_udlng_ IARC gnd ECHA _Global Regulations _Reglonal anq

containing chemicals, European Chemicals Agency, to identify carcinogens, Stockholm Convention, National Regulations
lead containing Australia Industrial Chemicals mutagens and SIS LElEIC Ex. EU's REACH
chemicals, DDT, etc Introduction Scheme and reproductive toxicants Minamata Protocol, Basel restriction, Japan's
) ) : ' Convention ISHA, USA’s California
\\ oyperts ) K EDCs, etc. k ReS )

4140)1[:%%575\BCRC—C & ") PIastChem7_"\— 9 &_X ‘: 'ti ﬁ‘ﬁ% é *L'C Ly 6 . 414 chemicals are both BCRCs and in the PlastChem database:
R27IXECEELHD  2740r genotoxic
o 166[FMNP MM EAERAM TR, 175X EB L EELE VALY (DFYMBLUEHAD BN EERLH D) 166are

strongly endocrine disrupting and 175 are equivocal (so 341 are endocrine disrupting)
« 98FEMMCT. 239FE(FTRBRE, TAFINTLWEWVLELEDDS B, SLUTEREENHY . 97(X5E LN H

< EL«EH% 75§% %)98 are MCs, 239 are not tested. Of the not tested, 81 are genotoxic and 97 are strongly endocrine disrupting.

« 88MBCRCIE. plastchem state of science report IR SNz 1ISOEBEBRE I IL—T (FBEERT7 IV, 7IILFILTILTE
B ZILFILT/ =), $UFILBIRTIL, FEHRI—TIV. EXRT/ =L, TRIBIATIL. RVIFT
V=L, BRER. NIV PYEH. FEMNARVY T/ U BFRIE/INZTT 22, PFAS) IZEFEND

88 BCRCs are in the 15 priority groups of concern noted in the plastchem state of science report (Aromatic amines, Aralkyl aldehydes, Alkylphenols, Salicylate esters, Aromatic
ethers, Bisphenols, Phthalates, Benzothiazoles, Organometallics, Parabens, Azodyes, Aceto/benzophenones, Chlorinated paraffins, PFAS)

b 3090)BCRC75§|/“J FUX I‘ (@l@ﬁ‘]fﬁ%ﬂ@@b‘ﬁﬁﬁ?%ﬁ) l'?%%k'é#’bf L\6309 BCRCs are on the red list

(chemicals of concern without international regulation) Wagner et al., Zenodo 2024, DOI gtizsde 9, wssowno
10.5281/zenodo.10701706 m‘éeii?

AT WY LANGONE
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Kay et al.. EHP 2024. DOI 10.1289/2HP13553



PFAS & élpb‘sh PFAS and Breast Cancer

A) PFOA Study (n=9) Relative Risk [95% CI] Weight %
Prediagnostic blood sample g
Feng et al, 2022 1.35 [1.03-1.78] 14.8 -
Ghisari et al, 2017 1.17 [0.63-2.17] 7.4 —
Mancini et al, 2020 1.03 [0.59-1.79] 8.4 ili
Chang et al, 2023 0.95 [0.67-1.34] 12.9 :
1.16 [0.96-1.40] 43.5 p—
Heterogeneity: 1” = 0%, %5 = 2.63 (P = 0.45)
Postdiagnostic blood sample
Wielsee et al, 2017 1.26 [1.01-1.58] 16.1 He-
Tsai et al, 2020 0.89 [0.59-1.34] 1.3 —Hr—
Hurley et al, 2018 0.87 [0.74-1.03] 175 =
Velarde et al, 2022 0.57 [0.19-1.68] 3.2 2 -
Itoh et al, 2021 0.38 [0.22-0.66] 8.4 s
0.82 [0.59-1.14] 56.5 _
Heterogeneity: 1% = 78%, y- = 18.33 (P < 0.01)
Random effects model 0.95 [0.77-1.18] 100.0 e
Heterogeneity: 1% = 67%, x5 = 2445 (P < 0.01) I ' I ' I
Test for subgroup differences: P = 0.08 0.2 0.5 1 2 5

Chang CJ et al. Exposure to per- and polyfluoroalkyl substances
and breast cancer risk: a systematic review and meta-analysis of
epidemiologic studies. AJE 2024




EDC & = ’Iﬁﬂ%bghEDCs and Thyroid Cancer

« IRHBPAREILX., FRIRFEEEEEEMBH TEHREICEN o1 : 3.57; 95%EHEXAH: 1.37-
9.30 (Zhou et al. 2017)
Urinary BPA levels were significantly higher in patients with papillary thyroid cancer vs health controls, OR: 3.57;
95% CI: 1.37-9.30 (Zhou et al. 2017)

- [EHBPAF (BPADERME) (FHERERIR A & EDMBIHH Y. OR : 15.07. 95%
Cl: 1.59-142.13T#% > 1= (Marotta et al 2019)
Serum levels BPAF (an analogue to BPA) was positively associated with differentiated thyroid cancer, OR:
15.07; 95% CI: 1.59-142.13 (Marotta et al 2019)

o —ERDOEEMAI (BDE-2098 & UTCEP) DE LAILIE, FRIRFEAADY RV LR EEEL
T L= (Hoffman et al.2017)
Higher levels of some classes of flame retardants (BDE-209 and TCEP) were associated with an increased risk
of papillary thyroid cancer, (Hoffman et al. 2017)

- IN;EBDE-28&/I{E (RmI=7MufE) (£, RERFUTOMBLANILELERL T, FRERELEERE
DYRYEREBELTULM= (OR: 2.09 ; 95%CI : 1.05-4.15, Huang®. 2020%)
High serum BDE-28 level (highest tertile) was associated with increased risk of papillary thyroid cancer
compared to serum levels below the limit of detection (OR: 2.09; 95% CI: 1.05-4.15, Huang et al. 2020)




e
EDC t ﬁﬁﬁﬂib“h EDCs and Prostate Cancer

« RIMAREEELST A EPSAAKRFEDS0E L EDXEBBMHISIAEZRNR E LI
151l 4 BR R 5T

Case-control study of 187 patients with prostate cancer versus 151 male controls age >50 with PSA <4
c EXTI/—ILETRNLNBIRTILKEYMORFEEZRE
Examined urine levels of bisphenol and phthalate metabolites

- FEL. BMI. EBEEDEE, F BUYE FIa—IILEDZEEETILIZEL
"Cﬁﬁ.Lﬂ%?fJ\/\J&O);ﬁ,._.\EF%ﬁL'E

Significant association with prostate cancer in multivariable models with age, BMI, marital status, education, smoking,

alcohol
Metabolite pg/g creatinine Adjusted OR (95% CI), p-value
BPA (21.43 vs <0.45) 7.33 (2.63-20.43), p<0.001
2DEHP (245.42 vs <21.75) 33.02 (10.66-102.28), p<0.001

e
Wang et al. Journal of Hazardous Materials 2024 \L%f'? KENYULANGONE
Nip/
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Endocrine disruption and fertlllty

« TFREE (ICAESEL) LE KFORETHY ., MEOEEICHT IBRENEEZELGRIIZRT

Fertility is a condition of a couple, where reproductive health of both sexes plays a role
Louis et al 2013
« JHILBIXTILE~OKRRERELILROIM4EFERE (AGD) DEL
Fetal exposure to phthalates with reduced infant anogenital distance (AGD)
Swan et al EHP 2005, Bornehag et al EHP 2014

© BADAGDREMEIIHBENDES L UVTA CATOVEDET ERBEY S

Shortened adult AGD is associated with reduced semen quality and testosterone level

« BEHOPET, JFILBIATIL, EXT /=LA, R ILFOLEYEZECHERDEDCIC &
LBUDOETERENDETERRODEDETINER SN TS
Multiple studies have identified reduced male fertility and poor semen quality with multiple EDCs, including phthalates,
bisphenol A, and polyfluorinated chemicals

Juul et al Nat Rev Endo 2014
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MNPs are increasingly detected in human samples

P . N ( Bk T 5 —2 N\ ( Mmi#%Blood:

fa . Placenta'_ Carotid artery plaque: PE. PVC. PET. PMMA
Stained PP, coating, dyes. PE and PVC. ZM’\’IP 1702490 ng/rﬁL
MPs size 5—10 Hm Up to 22 ug/mg plaque Brits etsal Micropl.&Nanopl. (2024)
Ragusa et al., Env. Int. (2021) “ pl. pl.

Marfella et al., N Engl J Med (2024) 2000

#2 #10

- »

1500

)
E
o
=
1500 - -
= - g
= 1000+
2 1000 i
§ -
£ 5
500 Q 500
(o]
o ot
o 0-
500 1000 1500 2000 0.7 pm 0.3 pm
Raman shift cm) Fractions
. /L /L

E fii Lungs:
PP, PET, PE, PFTE, PS, PUR.

ﬁ% Up to 1.65 MP/g
(49% fiber, 43% fragment)

Jennner et al., STotEN (2022)

,(\ )\ HBHE Testicles i

, ‘ PE>>ABS, N66, PVC, PU
Up to 328.44 ug/g

Hu et al., Tox. Sci. (2024)
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RAVA-F/TSRAFVIDRHAZERRICRABRTILELHD
Urgent need for harmonization of MNPs analysis protocols

Sample collection
» How fo prevent contamination?

Sample preparation

* Removal of biological matrix: 10% KOH, H,0,, Fenton, Trypsin, Proteinase-K
* [solation of MNPs: vacuum filtration, density separation

Analysis

* Physical Characterization
* Chemical Characterization

Report results
» Which data should always be included?

Currently, there is no standard procedure for MNPs analysis in human biospecimens

Environmental MNPs reference materials, controls needed for method development/validation

BIKTIE, MRISBF27090-F/TIRAF VI DIRENG AT AEDHEILSN TLRL
RIEHR<A400 -+ / TS50OBEYE. FEORREOKRIEICa Y FO—LARE

R{m Ty, HASSENFELD
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EDCIZ& SEREHEEEREIL?

What is the burden of disease burden and are the health costs due
to EDCs?

40

EMREFERIT. REBFZRETTIINAR
HIBIVREFRELT:

Expert panels identified conditions where the evidence is
strongest for causation

- EDCICERT 2&EFREEDE S DEHE A
Developed ranges for fractions of disease burden that can
be attributed for EDCs

« BFMIET U XZFHET 5 7-HDGRADESE
%%B% j"\) K UWHOO)E%@@FEAdamed GRADE

Working Group and WHO criteria for evaluating epidemiologic
evidence

- BMEMIETUOREHET 5=bDT Y
< — 4 EPAZ #E D $ F Adapted Danish EPA criteria for

evaluating toxicology evidence

s BRLEYFOINEHE L. REBRZRDOHE
REWTET HEHIZIPCCOT JOa—F %iEH

L T:Adapted IPCC approach to integrate epidemiology and
toxicology evidence and estimate probability of causation

HEALTH EFFECTS FROM ENDOCRINE DISRUPTING CHEMICALS
COST THE EU 157 BILLION EUROS EACH YEAR.
This is the tip of the ice g: Costs y be as high as €270B.

€157B Cost by Health Effect €157B Cost by EDC Type Endocrine Disrupting
Chemicals (EDCs)
interfere with
120 hormone action to
cause adverse health
effects in people.

“THE TIP OF THE
I ERG"”

26
15

9

e00® 0O0OO

EDCMD5%k#% Fewer than 5% of EDCs
EDCIZ& BEENY Ty FEEIR

Subset of diseases due to EDCs selected

FREINE-FHICEILBEAD—B

Subset of costs due to conditions examined

#a X FOXEZ @/
Severe underestimate of total costs

et oy HASSENFELD

AT NYU LANGONE




Health Effects From Endocrine Disrupting Chemicals Cost The U.S.

Endocrine Disrupting Chemicals (EDCs)
(%[ A 3 40 Billion RS AL e
l Annua“y adverse health effects in people.
Policies predict exposure.
$340 Billion by Health Effect $340 Billion by EDC Type

E< BB LS SR T %§wm

Exposure contributes to disease.

D »

;‘ﬁ Sl -5 4 Ezg %.;_ 3. S e .
O
0

Flame Retardants

Disease affects us all.
Premature Death

@

Obesity & Diabetes

*

Male Reproductive Problems

Pesticides

« RKEDIX FFIEULYFL
Costs in US higher than EU

« PBDELAL—IZ&BETANKREL
Largely due to PBDE legacy

- REDEEIZLDIRXMET
Lower costs due to pesticides in US

- BRAMBEREZDEMNTE!

Thanks to the Food Quality Protection Act!

Other Mixes Of (.hemic.\ls
(including Teflon-like materials)

IASSENFELD
*MP‘ ] CHILDREN'S
41 %37 HOSPITAL
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s
P FASG) ﬁ;ﬁ ﬁ*ﬂ & —1 X I‘ PFAS disease burden and costs

K(EIZHITAPFASIZEEAT AEFBI R b : 13DEIR TEMIS5{E20005 FIL~626(& KL

PFAS-attributable disease costs in the US: $5.52-62.6 billion/year across 13 conditions

. HAERTIE < EIT K HLBW

LBW due to prenatal exposure . HEIX BIZLDBDFERNIEE
® Hj ﬂiﬁﬁ@ 'i < E'g(: ct 6 /J\LEJ,HEE endometriosis due to exposure over the lifespan
childhood obeS|ty due to prenatal exposure . HEIX<EIZKBPCOS
. EE/JI [i ( ( c): %) ﬁxﬂ@;ﬁ\/v PCOS due to exposure over the lifespan
kidney cancer due to lifetime exposure ® #'ri@ EE/JI [i < z1Z cl: 6 iyﬂ?Tpf
. EE/E;H: ( E‘glz & é*ﬁ%;ﬁ\‘/\} couple |nfert|I|ty due to lifetime exposure in females
esticular cancer due to lifetime exposure ® EE/J_ [i < = cl: %) t'ri@—i‘l..?ﬁ‘/\/
. EE/E;U: ( E'g(: & %) tlrig) EFI 4*%*%?]&1&?& female breast cancer due to lifetime exposure,
hypothyroidism in females due to lifetime exposure . t And
. HEFCEICKDOIBARR . FERIEL BITK B/NRA %
adult obesity due to exposure over the lifespan pneumonia in children due to prenatal exposure
N £/ B2 -
. HEFCEICKDSEXHEDT2D Obsekov et al Exposure and Health 2022

T2D in females due to exposure over the lifespan

. IR ISRIE SN =X < EIT & HGDM

GDM due to exposure measured in pregnancy

T0ONEDT—4h 5. PEASADIE K T=}EA B E20ERM] [ ZFEREH9461,6354 (95%{EEXME : 57,418-
854,645%) DEMBRTIZHFESLI-CENTREREIN, TOEXELRERIEXT7ZOTHEBTH- -

Data from 70 countries suggest exposure to PFAS contributed to approximately 461,635 (95% Cl: 57,418-854,645) cases per year of LBW during the past

two decades, predominantly from Asian regions €ieTy, nassenn
Fan et al ES&T 2022 %&m REw's
A

uuuuuuuuuu



EDCIZ&k A&ERAEDS B, 75
AFYICBARTHEDIEEDNDL 5

WHEDH?

How much of the disease burden due to EDCs is related to plastic?

EX7x/—ILADI7.5% (ERESHTTIL
96.25~98.75) 97.5% for bisphenol A (96.25-98.75% for

sensitivity analysis)

SO IFIAZIUILTEL— LT
98% (96%-

TRAIWEBITFILE DRI D)LIE
100% (71%-100%) 100% (71%-100%) for butyi phthalates

and benzyl phthalates,

PBDE-47[Zxf L T98% (97%-99%) 98% (97%-

99%) for PBDE-47

PFASIZDUYTIE93% (16%~96%) 93%

(16%-96%) for PFAS

999%) 98% (969%-99%) for di-2-ethylhexylphthalate

43 Footer can go here

Chemicals Used in Plastic Materials: An Estimate of the
Attributable Disease Burden and Costs in the United States

1.2,3

Leonardo Trasande, ) Roopa Krithivasan,* Kevin Park,® Vladislav Obsekov,®

and Michael Belliveau®

Department of Pediatrics, NYU Grossman School of Medicine, NewYork, NY 10016, USA

Department of Population Health, NYU Grossman School of Medicine, NewYork, NY 10016, USA

3NVU Wagner Graduate School of Public Service, NewYork, NY 10012, USA

“Defend Our Health, Portland, ME 04101, USA

SDepartment of Medicine, NYU Grossman School of Medicine, NewYork, NY 10016, USA

SChildren’s Hospital of Philadelphia, Philadelphia, PA 19104, USA

Correspondence: Leonardo Trasande, MD, MPP, Department of Pediatrics, New York University Grossman School of Medicine, 403 E 34th St, Rm 115, New York,
NY 10016, USA. Email: leonardo.trasande@nyulangone.org.

Abstract

Context: Chemicals used in plastics have been described to contribute to disease and disability, but attributable fractions have not been
quantified to assess specific contributions. Wit this information, interventions proposed as part of the Global Plastics Treaty cannot be
evalu: for potential benefits.

Obijective: To accurately inform the tradeoffs involved in the ongoing reliance on plastic production as a source of economic productivity in the
United States, we calculated the attributable disease burden and cost due to chemicals used in plastic materials in 2018.

Methods: We first analyzed the existing literature to identify plastic-related fractions (PRF) of disease and disability for specific polybrominated
diphenylethers (PBDE), phthalates, bisphenols, and polyfluoroalkyl substances and perfluoroalkyl substances (PFAS). We then updated
previously published disease burden and cost estimates for these chemicals in the United States to 2018. By uniting these data, we
computed estimates of attributable disease burden and costs due to plastics in the United States.

Results: We identified PRFs of 97.5% for bisphenol A (96.25-98.75% for sensitivity analysis), 98% (96%-99%) for di-2-ethylhexylphthalate,
100% (71%-100%) for butyl phthalates and benzyl phthalates, 98% (97%-99%) for PBDE-47, and 93% (16%-96%) for PFAS. In total, we
estimate $249 billion (sensitivity analysis: $226 billion-$289 billion) in plastic-attributable disease burden in 2018. The maijority of these costs
arose as a result of PBDE exposure, though $66.7 billion ($64.7 billion-67.3 billion) was due to phthalate exposure and $22.4 billion was due
to PFAS exposure (sensitivity analysis: $3.85-$60.1 billion).

Conclusion: Plastics contribute substantially to disease and associated social costs in the United States, accounting for 1.22% of the gross
domestic product. The costs of plastic pollution will continue to accumulate as long as exposures continue at current levels. Actions through
the Global Plastics Treaty and other policy initiatives will reduce these costs in proportion to the actual reductions in chemical exposures achieved.

BE T, 2018£E0)7°5x%u’]l:tl@“éﬁerﬁ;ﬂli
§E49%,}Ll~gb (REESHT - 2,260{8 KJL~2,890{E FJL) &

In total, we estimate $249 billion (sensitivity analysis: $226 billion-$289 billion)
in plastic-attributable disease burden in 2018.

o DERDAIS EPBDEREED

) ER L L THE LA,
667 B EIL (647fE~673E FIL) (X748 %ﬁfﬁlx-‘rw%

BICEBEDTHY . 2248 FILIEPFA 2&B10
THot (REMT : 36.5~601f8 F/

The majority of these costs arose as a result of PBDE exposure, though $66.7
billion ($64.7 billion-67.3 billion) was due to phthalate exposure and $22.4
billion was due to PFAS exposure (sensitivity analysis: $3.85-$60.1 billion).

Trasandg ek;xl Juk=de Soc 2024
‘,,,,1#

-, ,‘ AT NYU LANGONE




-I%-Fﬁ?% E3 ': 3:3 (1- 6*§§Disparities in high-income countries

e EERNZYHREAN GE8EFRIL, BERAMI6.5%) EAXTaRT A1) AN (5001
ZE R, 14.6%) Tld. EDCRELRNILEZNICEET HDHERFEES IUVERN. £
OIZEH2EE (FRLEFN12.6%. 13.5%) [THRTHL

EDC exposure levels and associated burden of disease and costs higher in non-Hispanic Blacks ($56.8 billion; 16.5%
of total costs) and Mexican Americans ($50.1 billion; 14.6%) compared with their proportion of the total population
(12.6% and 13.5%, respectively).

e EERNZYHVZRBANOEEEZERIILERDS2.3% (1,798 FIL) ZhHHT=H., HEL
[TXEAONG6.1%EHHTLVS

Associated costs among non-Hispanic whites comprised 52.3% of total costs ($179.8 billion) although they comprise
66.1% of the US population.

R{m Ty, HASSENFELD
seaillig CHILDREN'S
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E

:I"-EFﬁ'?% =3 ': 3'3 (1- 6 T:Z% 7:I%g%Unequal impacts in low- and middle-income countries

45

OECDIE., 20305F & TICIEFHMDEE LIFEDKEANPERNF
ETITHhndEFRLTLS

OECD predicts majority of chemical production and consumption will occur in
low- and middle-income countries by 2030

K - DATREOEMMICE TS RF VI SHNHANTLD
Larllldfllls in Iow- and middle-income countries are teeming with plastic waste as
well.

JSFRWNME, SO LD ARIZE ST, ETETEEFD—
[ZH-2TULVD
Waste picking increasingly a way of life for people in these communities.

HEBGHAOZENITIBVETIADLNGYDEIEEZLEH,. T
AFvIDEREEHENZHRCESEREZEERLTLNS
Women of childbearing age comprise a substantial proportion of waste pickers,
setting in motion multigenerational consequences of plastic production and
consumption.

$izey.
,ﬁ!}gﬂ‘. g CHILDREN'S

¥y, HOSPITAL
Footer can go here ‘3’&"’ AT NYU LANGONE
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EDCIEK BZFHIPBT H5=-OIZ, FAf=-BICTEH LIXfah?

What can we do limit EDC exposures?

« FWGEI LIS, RETTEARETHBELHNENDHS

Fortunately, there are safe and simple steps families can take at home to limit these exposures.

« F, BKBEFIRI IR ERBLEBEREZRET S EHTED

We can also advocate for proactive policies that limit exposures.
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EXT7x/—IVETEINBIRATIADRBEIEFHEIETHS
(SES (socioeconomic status. #t&EFEwm) DmE L‘; 1z B LT :EJ )

Bisphenol and phthalate exposures are preventable (also in high SES populations)... E.J CHILDREN'S

HOSPITAL
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BLOETEOHBESMEREN A

Youth-led, community-based participatory research intervention

SRIIZINOLDIEEMERES TN TGN ERFH IN=NN\—VFILy 7L Z38EE
BALEST2%R%ZF1004

100 Latina girls using personal care products whose labels stated they did not contain these chemicals for 3 days

JRIEE/ IFILORTEEIX, SHEDNATEH27.4%84 LT- (95%CI : -39.3,

-13.2)
Urinary concentrations of monoethyl phthalate decreased by 27.4% (95% Cl: —39.3, —13.2) on average over the 3-day
intervention

Harley et al EHP 2016

EERME Y ERTH S

...and low-resource communities as well
5;}‘*09;.3 HASSENFELD .
G e

Footer can go here
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. 15iE$EMPFAS., 8i8%E(MPBDE. 19f88M A VBET X 7)L (PBDEREWME) M. #7414 X, £HARAR—X | LEDOHRE
MoRAIEESNT:
15 PFAS, 8 PBDEs, and 19 organophosphorus esters (PBDE replacements) measured in dust from offices, common areas, and classrooms having
undergone:

. BAA (BELLVERAISES LEEVEYOIERDERE)

no intervention (conventional rooms in older buildings meeting strict fire codes)

. UE_EH’JEJ BMADEEMLENA (REBZSIN-EYOLEERESNE-EYMT TKYERNG) RHEFER
LE=&8E) . F£I&

full “healthier” materials interventions (rooms with “healthier” materials in buildings constructed more recently or gut-renovated), or

. BAMGEAA (D ed TRYRRNG] REREXHHN. BMFEOFREENEL YSVMUOEE) pata

interventions (other rooms with at least “healthier” foam furniture but more potential building contamination).

. FYRBRENT) MELLEMICNASINEZTEEX. NTASHTVEWEEL Y £EPFASOIE L RILHT78%IEM o 7= (p<0.01)

Rooms with full “healthier” materials interventions had 78% lower dust levels of PFAS than rooms with no intervention (p<0.01).

. BrEAAT, BFHES. RECEIOIHALETHELLER, TXYRERNG] TENAZTOEEHEILX. TAZTHOEN>FEB
EB&Y LEPDOPEREMNE5%IE L (p<0.01) . BDHINADHZEITo-EEL Y LPBDEREM45%EMN oF= (p<0.1)
Rooms with full “healthier” interventions also had 65% lower OPE levels in dust than rooms with no intervention (p<0.01) and 45% lower
PBDEs than rooms with only partial interventions (p<0.1), adjusted for covariates related to insulation, electronics, and furniture.

Young et al Env Int 2020

XERELERS

Household environment matters too! ginncy, s
& 51*.; CHILDREN'S
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E<BREMASRELTHELAGE

Safe and simple steps to limit exposure

« hEE[EEITS, ERT T/ —)LA (BPA) [F, V—4F, Fx, VTR EREDEEICE > TRASNELY,

%%L:%tﬂléhé%t@%li}s% S CHIKEEA, EDE A TDEZIZEHBETREL LALOBPANE &
\

Avoid canned foods. Bisphenol A (BPA) doesn’t discriminate by the type of can — soda, vegetables, tuna. Acidity is probably
the biggest driver of absorption into food, but all types of canned food have detectable levels of BPA.

« ISRFUVBBEBFLUSTEDEY., BRESBICANEY LEVTCESY, TS5XFvin
SIEEMEZIMYKRICIE, BERBDBRVNEFFINNEMNTYT
Don’t microwave plastic containers or put them in the dishwasher. Heat and harsh cleaning agents are effective at getting
the chemicals out of plastic.

« 3 GRUIBILEZIL) (6 GRURFLY) 7 MOBELEYVENEELTND) OEFDDOLVE
Ry k7R FJLILEET B Avoid plastic bottles with the numbers 3, 6 or 7.

. °;é£7‘5|< Fg%l@ LMEDLGZLDTHNIE., TZOFEFEFEVEL LD, ThIZ, BRRT S EHMEFTED
A

If plastic bottles were meant for single use, keep them that way. Besides, reusing them raises the chance of bacterial
contamination.

. 7‘27&9‘- VIDBERBHRICTVFUINMEESN TS, BTHRTY, ITvFUIFBHOEREZS
If plastic food containers are etched, it's time to throw them away. Etching increases the odds of leaching
o RATULREMNEHIDAAEIFE A {F 5. Use stainless steel or cast iron cookware.

'g%?74w9—FE%%Eﬁ%%E#H~@Ivb%vjf%vjéﬂﬁ~$:Uﬁt$qﬁf&;k

Vacuum regularly with a HEPA filter and mop with a wet mop to prevent dust from accumulating. G s




EDCIEK BZHIBT H=-HIC. FhAF=BIZTE S

: & (i{ﬁ[b\ ’P What can we do limit EDC exposures?

¢ FWVGI LI, RETTEARETHELGRNH D

Fortunately, there are safe and simple steps families can take at home to limit these exposures.

» Ffz, F<BZFIRITIEERBLEBKRERBISI_LLTED

We can also advocate for proactive policies that limit exposures.




= Iﬁ%j’%;{?— VA gﬁfﬁ'{l A Global Plastics Treaty

« 20225%3R. BRESN=E5RIEEIIREHRS | RENEEIIRFEFEFHRRICEMARAR
ZESDFEZES

March 2022 at resumed fifth session of the UN Environment Assembly: resolution requested the Executive Director of
the UN Environment Programme to convene an Intergovernmental Negotiating Committee

- BM:BEREZESUCITIRF VI FERICEHTIEBNTENHARIOHIXEZE
9 %
Purpose: to develop an international legally binding instrument on plastic pollution, including in the marine
environment, which addresses the full life cycle of plastic, including its production, design, and disposal.

UNEA-5.2

28 Feb - 2 Mar | Nairobi, Kenya
Adoption resolution 5/14 End
Plastic Pollution: Towards an
International Legally Binding
Instrument

INC-1

28 Nov - 2 Dec | Punta
del Este, Uruguay
Preceeded by a multi-
stakeholder forum

INC-3
13- 17 Nov
(TBC) | Kenya

INC-4

Early April
(TBC) | Canada

INC-5

Oct/Nov (TBC) |
Republic of Korea

INC-2

29 May - 2 June |
Paris, France

UNEA-6

26 Feb - 1 Mar | Nairobi, Kenya
Report progress of the INC

OEWG

30 May - 1)un |
Dakar, Senegal

Diplomatic Conference
of Plenipotentiaries
Q ?
Mid 2025 | For the purpose of &*ﬂ!ﬁ J CH||_DREN S
8
.A

adoption and opening for signature HOSPITAL
the new instrument NYU LANGONE

UNEA-5 resolution sets the ambition of i
completing the INC work by the end of 2024 |




E———
JTa1—R, Ya—X, VYA )L"

Reduce, reuse or recycle?

c VYA ILENETSAFVIVBRICLBRELOBENH S

Recycled plastics themselves present health threats.

THE
RECYCLING
MYTH

. AL ILZDLDICTRIILTF—HRET., LBABEHNS T
FAFVIEEDEYL AR DN D
Recycling itself is energy intensive and more expensive than creating
plastic from fossil fuels.

. YA NEINEZRVIFLY - TIRFYY - R ML,
BEE. B, BMIDOEOZRBEIZEY ., Fif-ICR®ESH
EFREMLEYEFLRILOERD T/ —)LFE, 7% IILEIX
TIVEE., EBRBEZET I LAHERESIATLS
Recycled polyethylene plastic bottles also have been identified to contain

higher levels of bisphenols, phthalates and metals than newly-produced bottles
due to cross-contamination during disposal, collection and reprocessing.

Wiy HASSENFELD

seaillig CHILDREN'S
\Futy HOSPITAL
w&y Al
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l{'f 7 7’519‘ W ? Bioplastics?

s HEMOEZDOHDNAFAR—IDTSRF VI HFE, HIEKIZEL
WREBRTHY. FmAlgeRa / ~A—2 3 D—HEE LTER
SnNTWLS
Plant- and other bio-based plastics have also been touted as a planet-friendly
alternative and form of sustainable innovation.

e AL, ULV NLTEHEHIZEEENDLETHY ., 2R MHE
WEBHITNAF TS RAF I MBIUMICH LA OGNS &, KR
EEZ5ISHRIIT _BERRIYLBNAGAZIVZRESED
However, they require high temperature to be recycled, and when the
high costs force bioplastics into landfills, they produce methane, which is
more potent than carbon dioxide in driving climate change.

« ERETOHETEH, NMFTSAFYvIRMILALERSE
NE-BRERICEFENSIEEMEDORIER FLADIT Y KOS
UENKEYBNIENTREEINTILS
Laboratory studies also suggest greater oxidative stress and
antiandrogenicity of chemicals found in liquids obtained from bioplastic
bottles.

54

co,
,7* C lled incineration
Energy '—L CH. =+ Anaerobic microorganisms

co __Agml:c

T b

PLA PHAs
Biodegradables, e.g.
aliphatic polyesters

« Aerobic microorganisms

Photosynthesis. liioluglcal. recytu 9

mic| oorqan sms.

\

Extraction

ot

Functional backbones
e.g. polyesters, polyamides.

3

‘\Yf (biofrefining Polymerizaf tion
Mechanical Lower-grade
Biomass Monomers Polymer Product — ocveling — product
-
Qil an dg as
aQ 0
)_@_q Landfill ~—— Gcean
plastic
X °  C |
Solvolysis PET " 5 ga
+ Solvents Functional backbones A
* Catalysts
~
™ ] PE PP
ermolysis (pyrolysis . :
+ Anagrobic and high temperature (-200-800°C) e functional backbones.
« Catalysts e
Renewable energy supply Fossil energy supply
1L
Future Present
S
“ ,g,ﬁ CHILDREN S
8‘. J HOSPITAL

NYU LANGONE



MR : EDCO Y X FMIETERB LTz (I\F— FR—

ADING A LHWE)

Scientific knowledge: risk assessment fails for EDCs (hazard-based paradigm needed)

FFCHERFONALG EDBRIRENR LVERREDERIFIZ DL
< (i =L EOFENOZEICETSHE FTOMR CURIOUS CURVES

@ j.E T i —C b\ ]E*L —C L \ é . - ;e;:a(;;um; cm;v:a that many er.acu:;;J;s:::;g;;:;;n::ﬂo‘;;nt generate the standard monotonic dose-response curves seen for other types of compound
Lag from identifying new exposures to completing human studies of pp— o lhorepmmedtomoturtndonof T costogen i proryphen

ogen  bisphenol A develop the largest stimulates the ERK cell-signalling
h doses a

effects, especially for disease outcomes with longer latencies such as
diabetes or cancers

EDCZEL 2 < DRMIEAMEI(S, 3FHH7GIREE i I B
BNEFET S D BEZEOLOLANILETINETELGD
Non-monotonic exposure-response relationships exist for many
synthetic chemicals including EDCs - inability to extrapolate to no
adverse effect levels

YROIZE DK 7 TO—FORIZIE, FhnlZREE L -HE5S

Hoath F

*'IEE (FEL. BIE) * ABH/IEEBILTESDLENS
S -RHRICII>TLVD

While some risk-based approaches try to account for age-related
vulnerability, they falsely presume that the population sensitivity
(children, elderly) can be quantified a priori

l
ita,ﬁl i
Bas

0 60
0 30 00 300 1000 Control 25 25 250 2500 Control M -13 -12 -1 -10 -3 -8

MEZBELELSLETHIDNHLHN, Enold, EHEDR s B o BRI i e I
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Odli

Eﬁ,ﬂ%ﬂd)?ﬁﬁ ’? A vehicle for chemicals regulation?

Chemicals used in plastics
without hazard data found

in regulatory databases Chemicals of potential Meontreal
analysed concern used in plastics Protocol
6000, 46% unregulated globally 10
3076, 24%
Minamata
Convention
18

Chemicals used in
plastics regulated

globally
128, 1%
Stockholm
Chemicals of low concerm Convention
used in plastics based on 100
available hazard data
3800, 29%

®iZm Ty HASSENFELD
seaillig CHILDREN'S
F#~5" HOSPITAL
A ATNYULANGONE



NAFE=ZZY) VT DOHFHIEX

Expanding biomonitoring globally

JROR—ZRDT7TO—F&HEITHOTHNIE. KYLETHRALE FONAMAE=ZSRY)
G T3 N IA—LDDETHS

If persist with risk based approach, need broader and stronger human biomonitoring platform

«  HBICTHEMSFETOBREICHILT 51=5H
Particularly to address gaps in low- and middle-income countries

« WELZENAS-ODRETHELGAEXICHATI2HETF Yy OR—2ZMbELT EL
TED

Can also inform educational campaigns about safe and simple steps to limit exposure

s RODFETLEERE (FMLHHEF)

Disclosure of ingredients also crucial (right-to-know)

#i Ty, HAsSENFELD

seaillig CHILDREN'S
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S
EDC*':EQT 6 ,‘ﬁ; %ﬁﬁAn International Agency for Research on EDCs*
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We suggest the establishment of a new international agency, or a broadening of the International Agency for Research on Cancer
(IARC)’s scientific charge, to include endocrine disruption
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Established in 1965, IARC tasked with evaluating the evidence of carcinogenesis due to environmental hazards
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Autonomous body like IARC can bring together diverse experts for international collaborative reports on EDCs would foster
global movement on regulations
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An International Agency for Research in Endocrine Disruption would further support post-2020 process of Strategic Alliance
for International Chemicals Management
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*Given the substantial use of EDCs in plastics, could substitute plastics here except that it would exclude pesticides
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We need a global plastics treaty that:

59

T2 AF v EEEZEDHIRE Reduces plastic production
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Recognizes hazards posed by recycling and use of bioplastics
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Uses hazard rather than risk to evaluate and remove endocrine disrupting chemicals from plastic
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Expands biomonitoring globally
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Establishes an independent scientific body to evaluate hazards of endocrine disrupting chemicals



Thank you

leotrasande.com
leonardo.trasande@nyulangone.org
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