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Health Impacts of Plastics

Chemicals in Plastics G oole J [ o
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Bisphenols, phthalates, per-polyfluoroalkyl substances, Cig\/v FFFFFFF F
brominated flame retardants, toxic metals, dioxins, etc.

Nano- & Microplastics

Polyethylene, polypropylene, polystyrene, polyvinyl chloride,
polycarbonate, polyethylene terephthalate, etc.
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Chemicals in Plastics




Plastics are Associated with Diabetes

« The precise impact of plastic-associated EDCs in an individual likely
varies based on clinical and non-clinical factors.

« Our best human data (recent meta-analyses):

« Bisphenol A: OR of 1.28 (95%CI: 1.14-1.44) for T2DM among those with
highest vs. lowest exposure. (Hwang et al., BMC Endo Dis, 2018)

« Phthalates: OR of 2.15 (95%CI: 1.18-4.85) for diabetes for the summation of
DEHP metabolites. (zhang et al., Environ Res, 2022)

« Dioxins: OR of 1.91 (95%CI: 1.44-2.54) for T2DM. (Song et al., J Diabetes, 2016)

« PFAS: OR of 1.10 (95%CI: 1.01-1.19) for GDM. (Yao et al., Chemosphere, 2023)

« PBDE: OR of 1.32 (95%CI: 1.15-1.53) for GDM. (Yan et al., Environ Health, 2022)

 Moreover, these chemicals are associated with other adverse health
outcomes, such as overweight/obesity, fatty liver, and others.

« Critically, the full scope of risk is often undercounted.
 Human exposures are mixtures.
* Do not account for the full spectrum of exposure.
* Impacts during unique windows of susceptibility. @




Plastics Impair Reproductive Health

Strong evidence for a role of plastic
chemicals in:

i
« Infertility Yol
* Decreased Testosterone and Estrogen Levels * ol
« Reduced Egg Quality ew sty Found wicroptascs - [ SN TR

Every Single Human Semen

Sample

* Decreased Sperm Counts and Quality
* Hypospadias

- Erectile dysfunction The | Birthrates are plummeting worldwide. Ty Shepherd

. Fibroids Gua]‘d]an Can governments turn the tide?
. Endomeriosis THENEWYORKER ~ THE END OF CHILDREN — wreeeriroee

° Ea rly Ova rl an Fal I ure Birth rates are crashing around the world. Should we be worried? J

- Early Puberty Rapid Fertility Decline Is an Existential Crisis

By Jesus Fernandez-Villaverde

The American Enterprise
February 11, 2025



Plastics are Linked to Cancer
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Chemicals in plastics are
directly linked to increased

Incidence and aggressiveness
of many cancers.

Gaswami et al., Life Sci, 2024. @



Plastics are Toxic to the Brain

Phthalate Exposure Levels in Infants
. . . . dyY Child 2018-2021
 Chemicals in plastics include known and Young Children{ )

neurotoxicants:
« Phthalates, Bisphenols, Brominated flame retardants

w
[}

MnBP

MiBP
—MEP
—MBzP

MECPP

W
o

[\
(3]

* And likely neurotoxicants:

« Other organohalogen flame retardants,
Organophosphate flame retardants, Chlorinated
paraffins, PFAS

« Plastic particles and/or chemical additives are
associated with:

* Impaired fetal growth and development 0-6M 6M-1Y1-15Y1.5-2Y 2-3Y
* Neurodevelopmental disorders

« Impaired 1Q, behavior, attention, autism, and ADHD The youngest kids have some
* Anxiety and depression of the highest exposures.
* Altered brain structure
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Nano- and Microplastics




Nano- and Microplastics Embed Throughout the Body

Range size: 700 to 500 pm
Polymers: PET, PS, PE,
PMMA

Lung v |

Range size: 1.6-2457 um

Polymers: PP, PE, cotton, PVC, cellulose acetate, .\~

PA, PE co-PP, PS, PS-co-PVC,and PU, PET, Rayon,
Resin

Liver
Range size: 3.0t025.5um
Polymers: PS, PVC, PMMA,POM,PP

Saphenous vein tissue —

Range size: 16 to 1074 um

Polymers: alkyd resin [453%), poly (vinyl
propionats/acetate (205%) and nylon-ethylene-vinyl
acetate, nylon-EVA, tie layer

- Heart Tissue

Thrombi

Range size: 2.1 to 26 um =
Polymersand pigment:s Breastmilk
phthalocyanine particles, Rangesize:2to12um
Hostasol-Green particle, LDPE PE, PP, PVC

Placenta

Range size: 5to500 um
Polymers: PBS, PE, PP, PS,
PU, PVC

Range size: 20to 468 um
Polymers: PET, PU

| ——Spleen

Range size: 3.0t025.5um
Polymers: PS, PVC, PMMA,POM, PP

Semen

Rangesize:2tobum
S Colon Polymers: PP, PE, PET, PS, i
T Rangesize: 0.8to1.6mm PVC, PC, POM and acrylic

Polymers: PC, PA, PP

Polymers: PVA, PVC, PP, PE

Plastic particles and chemical

additives are found in:
« Placentas, the organ that supports

fetal growth and development.
* One study found 60% of placenta
samples had NMPs in 2006, 90% in
2013, and 100% in 2021.

Newborns’ first stool
Breast milk
* Infant formula

NMPs and chemical additives cross
the blood-brain barrier and enter
neurons.

Babies enter the world today with their brains and bodies already contaminated with plastics.

La Porta et al., Int J Mol Sci, 2023 @
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Insidious Insinuation of Micro- and Nanoplastics (MNPs)
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Prospective study of 257(originally 304) patients undergoing carotid endarterectomy for
asymptomatic disease followed for 33.7+6.9 months.

58.4% had detectable polyethylene in their plaques; 12.1% had detectable polyvinyl chloride.
For those with detectable atheroma MNPs, HR of 4.53 (95%CI: 2.00-10.27; P<0.001) for the
primary composite end-point of Ml, CVA, or death from any cause.

Marfella et al., NEJM, 2024. @
11




Micro-/Nanoplastics in Human Brains

Smithsonian magazine
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The Human Brain May Contain
as Much as a Spoon's Worth of
Microplastics, New Research
Suggests

The amount of microplastics in the human brain appears
to be increasing over time: Concentrations rose by roughly
50 percent between 2016 and 2024, according to a new
study

Sarah Kuta - Daily Correspondent
February 4, 2025

Microplastic levels in brain samples increased from 2016 to 2024

Micrograms of plastic per gram of tissue, median
2024 2016

Brain

Liver

0 1,000 2,000 3,000 4,000 5,000

* Nano-/Microplastics found in human brains.
« Higher concentrations among those with

dementia.
« Concentrations increasing over time,

potentially rapidly.
Nihart et al., Nature Medicine, 2025 @




Plastics as a Driver of Health Disparities
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Diabetes, Disparities, and Environmental Justice

Table 1

Endocrine-disrupting chemical exposure disparities

Endocrine
Disruptor

More Highly Exposed Groups

Endocrine Impacts

Polychlorinated
biphenyls

Non-Hispanic Black populations®®

Pacific Islanders and Native
Americans™®

Us-bom individuals®®

Immigrant women''®

Low income®'

Thyroid dysfunction®
Obesity™
Diabetes"**’
Adrenal dysfunction
NAFLD"*

10,58

Phthalates

Women®®

Non-Hispanic Black populations™®
Mexican Americans®®

Low income®’

Male infertility*®
Diabetes***
Obesity‘zs“ 130

Bisphenols

Women®’
Low income®”.70.71
Non-Hispanic Black populations®®.5?

Polycystic ovarian syndrome®
Male infertility®

Obesity™

Diabetes®®

Adrenal dysfunction®®

Organochlorine
pesticides

Non-Hispanic Black populations™
Asian populations®

Women®*
Immigrants
Low income®®

7,50

75-77

Thyroid dysfunction
Diabetes"l&BE‘,m
Obesi‘tym‘sz
Adrenal dysfunction®®
NAFLD "'

Air pollution

Non-Hispanic Black populations®:%*

Hispanid/Latinx Americans®’
I_OW incom 953‘54‘58'55

Diabetes®®’
ObESiT.YBB‘BS
Infertility’

Per- and
polyfluoroalkyl

substances

Women '%?

Chinese populations
Black populations'®?
Hispanid/Latinx populations
Low income'3.10%

104

102

Diabetes'®®

Obesity '%°

Reproductive dysfunction'®
NAFLD'"

Toxic metals

Black populations''&'17
Hispanid/Latinx Americans
Low income'!5:120
Immigrants''?

116,118

Diabe‘tes” 1,132
Reproductive dysfunction’"?
Infertility'"

Thyroid dysfunction''®

Brominated flame
retardants

I

Low income'#% 123

Women '+
Non-Hispanic Black populations'?®
Hispanid/Latinx populations'2®

Diabetes'*?
Obesity'#
Thyroid dysfunction'

Reproductive dysfunction'*

e Low-income communities and communities
of color have higher levels of various
plastic-associated chemicals that are linked
to common diseases associated with

significant suffering.
Phthalates
Bisphenols
Per-/polyfluoroalkyl substances (PFAS)
Toxic metals
Brominated flame retardants

Weiss & Wang et al., Endocrinol Metab Clin North Am, 2023.
Ruiz et al., Diabetes Care, 2018.

Chemicals in plastics.




A Widening Threat that Demands Action
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Obesity Diabetes

Thyroid Dz

Neuropsych DO Cardiovascular Dz



Obesity Diabetes

Thyroid Dz

Neuropsych DO Cardiovascular Dz



Separating Essential from Non-Essential

BLOOMING I I
Jiiie | | Plastics have undoubtedly saved lives...
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...but their adverse effects mandate more judicious use.

18 Sources: Bloominglittles.com, Chicago Tribune, oman.whizzcart.com @






