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The Physician and Scientist Network
Addressing Plastics and Health has
gathered to take action on the health harms
of plasftics.
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Bockground: Plostics hove conveyed great benefits to humanity ond mode possible some
of the most significont odvonces of modermn cilizotion in fields os diverse as medicine,
electronics, oencspoce, construction, food pockoging, ond sports. Tt is now dlear, howewer,
that plostics are olso responsible for significant hormes to human health, the economy, and
the earth’s erwinonment. These harms oocur at every stage of the plastic life oydle, from
axtroction of the coal, oil, and gas that are its main feedstocks through to ultimate disposal
into the emvironment. The extent of these harms not been systematicolly assessed, their
magnitude not fully quantified, and their economic costs not comprehensively counted.
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"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.”

-Minderoo-Monaco Commission
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Plastic: A Toxic Lifecycle
 Greenhouse gas production
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$249B US healthcare costs per year

https://www.unep.org/news-and-stories/story/how-can-life-cycle-approach-curb-plastic-pollution-crisis



Plastic production to triple by 2060

Global plastic production with projections, 1950 to 2060

Annual production of polymer resin and fibers. Projections are based on the "business-as-usual” scenario
which assumes that current policies remain unchanged in the foreseeable future.
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Data source: Geyer et al. (2017); OECD (2022) OurWorldinData.org/plastic-pollution | CC BY
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Indirect health effects of plastic: climate change
g Extreme heat increases risk of
illness and dehydration.

" Poor air quality due to increased pollutants
* 5.3% global GHGs >

- and pollen worsen asthma and other
breathing and heart problems.
« 1.8B tons GHGs
Warmer temperatures promote the
o 1 .GB, production growth of bacteria, viruses, and insects.
o 183M, end of life

Extreme weather causes injuries,
----------- missed work and school, and mental
health issues.

*I Food supply problems cause malnutrition.

https://mountsinaiexposomics.org/wp-
content/uploads/2022/03/Infographic-Climate-Change.pdf
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Plastic disposal harms health
& the planet
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Our Plastic Chemical Body Burden

\’ Q 200+ chemicals
Q Food contact chemicals
o e.g. phthalates, BPA, flame retardants, PFAS

DNhén gs O Exposures higher in people who
S eat more fast food & take out

(

Y ""/d O Many exposures higherin
l & children
",////A Q Higher exposures in Black and

CENTERS FOR DISEASE" Hispanic pal'tICIpantS

CONTROL AND PREVENTION

a Chronic, low-dose + cumulative

VAN

https://www.cdc.gov/nchs/nhanes/
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Plastic chemicals disrupt S 1 ow Doses Matter
h ormones Evecyllayemosaes o EDCisontibute

to modern health epidemics.
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Windows of Susceptibility
Not just what, but when
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During these different time periods, developing systems are most
sensitive to certain environmental toxins.
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Black plastics contain toxic contaminants

* 15% of all single use plastic
;agar::;.e, 1 « Contain carbon black, possible
carcinogen
« Made from recycled electronics and
other sources
« Contain flame retardant chemicals,

heavy metals, and other chemicals
that leach into food

« Cannot be recycled; emit pollutants
when burned or landfilled

Recycle EB

Black Plastic Container

OUT. Throw them in the trash.

Liu et al. Chemosphere 365(2024)143319
Turner, Environment International 117(2018) 308-318




Polystyrene

20% of plastic waste

* Polymer of styrene, a
possible human
carcinogen (NTP,
IARC)

 EPS, Styrofoam

« Styrene and PS
microplastics migrate
into food

* Hot, fatty, and acidic
foods most
contaminated

VRN



"Farewell to Foam" Act

Van Hollen, Doggett Lead Charge to
Curb Foam Container Pollution to

Protect Our Environment, Improve Additional bans:
Public Health . 11 states, more
pending
« CTHB
e 250 municipalities
@RepLloydDoggett e EU

¥y 0 ©

doggett.house.gov

December 7, 2023 Press Release

Footer, Aral 10p /IA\\\‘




Microplastics everywhere

Inhalation per year *

- S Individual inhalation has been estimated to
~121000 partlcles\ be 26-130 airborne microplastics per day

]

Large particles that are - . _' : i
not caughtinthenose .- * « -« o ; People who breathe more through their mouth
may be deposited and are likely to have more particles reach the lungs

later eliminated by
coughing, blowing the
nose, or sneezing

Ingestion per year Inhaled particles may activate
~52 000 particl T-cells, be phagocytized by macrophages,
92,000 particles and be transported to the lymph nodes

Large particles may be deposities ;
in the tracheobronchial region
and, if soluble, enter the body

Some coarse particles may
reach the alveolar region

Microplastics may accumulate
in the liver and kidney

Microplastics in
an adult per year

~163 000 particles

\ Microplastics have been found
| in human stools, suggesting particles
may be widespread in the human

Skin N food chain
Nanoparticles J () ; i

may penetrate 5 | O
the skin | . .

f Ultra fine particles (UFPs), e.q.in

; air pollution hot spots due to

road vehicles, may penetrate

biological membranes and

transfer to systemic circulation

Microplastics found in
the human placenta

Indoor & outdoor air

Tap and bottled water
Seafood

Inhale and ingest 5g/week
Lung, blood, placenta, brain

Health effects may include:
* Inflammation

* Heart disease

 Dementia

* Gl problems

* Obesity/metabolic disorders
* Respiratory problems

* Immune disruption

« Endocrine disruption
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Microplastics & cardiovascular health
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Microplastics and Nanoplastics in Atheromas and
Cardiovascular Events

Authors: Raffaele Marfella, M.D., Ph.D. ® | Francesco Prattichizzo, Ph.D., Celestino Sardu, M.D., Ph.D., Gianluca
Fulgenzi, Ph.D., Laura Graciotti, Ph.D., Tatiana Spadoni, Ph.D., Nunzia D'Onofrio, Ph.D., s3s , and Giuseppe Paolisso,
M.D. Author Info & Affiliations

Published March 6, 2024 | N Engl ] Med 2024;390:900-910 | DOI: 10.1056/NEJM0a2309822 | VOL. 390 NO. 10
Copyright © 2024
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https://www.nejm.org/doi/full/10.1056/NEJMoa2309822

Micro- and nanoplastics get into the brain

nature medicine a

Nanoscale "shardlike

il : e fragments” detected in
Bioaccumulation of microplasticsin .

decedenthuman brains postmortem brains

v P T « Highest in dementia patients
Aot 9 Docemr 2024 Tomaa Hoard By e’ ot Soot0*.JorgeCoraes Eoeta’

e * Mostly polyethylene (PE)

PP, PVC, SBR also present

Also detected In liver and
Kidney

Presence increasing over time
(2016 vs. 2024)



https://www.nature.com/articles/s41591-024-03453-1
https://www.nature.com/articles/s41591-024-03453-1
https://www.nature.com/articles/s41591-024-03453-1
https://www.nature.com/articles/s41591-024-03453-1
https://www.nature.com/articles/s41591-024-03453-1
https://www.nature.com/articles/s41591-024-03453-1
https://www.nature.com/articles/s41591-024-03453-1

Additional Resources

https:/mountsinaiexposomics. https://nyscheck.org/plastic/
org/learning-hub/plastics/

@SinaiExposomics
l@l n m @NYSCHECK

@R2PEHSU
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Thank you!
Questions?

m Icahn School
of Medicine at

Mount
Sinai
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