PLASTICS, MICROPLASTICS,
AND PLASTICS CHEMICALS

What to know and how to protect yourself




HOW MUCH PLASTIC DO YOU BUY
OR USE IN A

DAYeee

How many different plastic items do you use in a daye How many are disposable or single-use?¢
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WHAT IS PLASTIC<
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« Based on polymers - _)__\__

(e.g., POLYethylene, POLYstyrene, etc).

« Incredible diversity of products and
materials



HOW MUCH PLASTIC DOES THE
WORLD USE EACH YEAR®

Global plastics production
Annual production of polymer resin and fibers.

*Almost every piece of plastic ever
made is still on the planet.

« 40-50% produced are single use

100 billion plastic bags used in
U.S./yr equally 12 million barrels of all.

*More than 300 million tons of plastic
are produced worldwide per year.

https://ourworldindata.org/grapher/global-plastics-production




AND WHAT IS FORECAST FOR THE
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~ PLASTIC LIFECYCLE AND HARMFUL EXPOSURE




Human Health Concerns



WHY ARE WE CONCERNED<¢

HUMAN EXPOSURE TO
CHEMICALS IN PLASTICS

&
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EVERYDAY PLASTIC ADVERSE HEALTH

PRODUCTS, e.g. plastic- examples ) EFFECTS examples

based food contact RV 1.

materials, building materials,

electronics, textile, clothing

and personal care and

household products

pfoducté e.g. toys,
clothing or furniture.

exposure at various stages
of the plastic value chain




T . PLASTICS AND
Birth and infancy q Childhood C H | LD R EN ’S I—l EA LTH

* Miscarriage \ » Childhood cancer
* Preterm birth + Poorer psychomotor
+ Decreased birthweight development

» Decreased hirth length ‘ - - |lowerIQ

- Genital structure A - ADHD in girls Children are particularly vulnerable to toxic chemicals

* Bronchitis * Obesity
* Increased BMI * Increased BMI
+ Asthma
+ Allergic rhinitis
+ Atopic dermatitis

Lower IQ Obesity

Vector-borne diseases Allergic rhinitis

Precocious (early) puberty in girls Thyroid function

Abnormal timing of breast development - Insulin resistance

Higher systolic blood pressure Increased waist circumference

Source: Symeonides et al., “An Umbrella Review of Meta-Analyses Evaluating Associations between Human Health and Exposure to Major
Classes of Plastic-Associated Chemicals®, (2024) & Landrigan et al., “The Minderoo-Monaco Commission on plastics and human health” (2023).

https://ceh.unicef.org/sites/default/files/2024-11/Generation%20Plastic_Unpacking%20the%20impact%200f%20plastic%200n%20children.pdf




EXAMPLE:
PHTHALATES

Health Concerns:

Phthalates are found in nearly
everyone's bodies

We can breathe them, eat/drink
them, and get them on our skin
when we handle PVC products.

Affect fertility, reproductive health,
male developmental reproductive
anatomy, brain development.

Metabolic disturbances, obesity

Possibly allergic airways disease.

« Group of chemicals that share part of their structure.

« Used primarily as plasticizers and to dissolve

fragrance

« Change the properties of polyvinyl chloride plastics
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Microplastics as a focus of concern
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WHAT ABOUT MICROPLASTICS?

Microplastics: extremely small

pieces of plastic debris in the (pery '""“Tmmg\‘ ﬁ oo b
environment resulting from POLYMETHYL METHACRYLATE MYLOM

the disposal and breakdown Al \ /

of consumer products and £ o

industrial waste.
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WHAT DO MICROPLASTICS
LOOK LIKE®

Credit: Thompson et al., Science 386, ead|2746 (2024) 25 October 2024



SIZE CHECK

Mega-Macro-Meso Plastics Microplastics (less than 5 mm)  Nanoplastics (1,000 nm to 1 nm)

| Particle of smoke
~500 nm (nanometers)
' Pencil tip
e, % n

' Human hair SARS-CoV-2
~60 pm (microns) ~100 nm

Red blood cells §

~8 pm DNA spiral
~2.5 nm
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1m 10 cm 1cm 1 mm 100 pm 10 pm 1 pm 100 nm 10 nm 1nm
(1000 pm) (1000 nm)

Credit: UCSF Magazine, Summer 2025
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A cubic meter of air can
contain over 1,000
particles of
microplastic, especially

indoors.

5

Water

While bottled water
generally contains more
microplastics, they also

show up in tap water.

Credit: UCSFMagazine, Summer 2025
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Soil

Microplastics have
been detected in many
types of soil — in cities,

farms, and elsewhere.

WHERE DO MICROPLASTICS GO?2
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Food

Microplastics have
turned up in fruits,
vegetables, salt, rice,
and proteins, especially
in highly processed

foods.




Microplastics (MPs) exposure routes
exposire Respiratory exposure H O W :) O
THEY GET
INTO OUR

Tonsils Lining fluid
| [
Gastric environment Dermal exposu rer
Placental Vaginal
exposure exposure

Gut microbiota

Oral exposure

Sweat glands

Alijagic et al., 2024 Environment International, Volume 188, June 2024,108736



WHAT CAN MICROPLASTICS DO«

Why Should We Be Concerned?

Microplastics aren't just tiny, they are toxic. Microplastics act like tiny toxic time bombs, carrying harmful
chemicals wherever they go, and putting our health at risk in ways scientists are just beginning to
understand.

» They contain harmful chemicals. Many plastics are made with toxic additives like plasticizers, toxic
flame retardants, and stabilizers. These chemicals stay in microplastics and in the environment.

They absorb toxic chemicals. Microplastics can absorb toxic pollutants from the air, water, and soil.

They contaminate the body. Researchers have found microplastics in nearly every part of the
human body, including our heart, lungs, liver, kidneys, intestines, spleen, blood, placenta, breast milk,
stool, urine, and even testicles. Once inside the body, microplastics can move into our tissues and
organs, where they've been shown to cause cellular damage.

They pose serious health risks. New research suggests links between microplastics and increased
risk of Alzheimer's disease, cardiovascular disease, stroke, infertility and reproductive harm, hormone
disruption, certain cancers, and premature death.

https://www.saferstates.org/microplastics/
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POSSIBLE CARDIOVASCULAR
EFFECTS
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Primary End-Point Events (%)

B 10 20 « Study found that people whose atherosclerotic
Months since Enrollment plague corfromed MNPs were at greater risk for
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« No conclusions about whether plastic caused the

Figure 4. Associations between the Presence of MNPs and Cardiovascular cardiac events, the study is considered

Events. suggestive.



What can be done?¢



WHAT CAN GOVERNMENTS DO¢%?

UN Global Plastics Treaty: to develop an international legally binding instrument on plastic pollution

Since 2022 there have been 6 Intergovernmental Negotiating Committee (INC) Meetings

= @]\_WMCIimate Solutions ~ Weather ® Watch @) Listen o liveTv Q Subscribe Sign In

Global plastic treaty talks end in failure as
countries remain bitterly divided over how to
tackle the crisis

Prepared &
Successful.
I

PNy WASHINGTON
o|*'lY :)JEFFERSON

v COLLEGE

Talks to finalize the world’s first treaty on plastic pollution in Geneva,
Switzerland collapsed in failure Friday as countries remained bitterly APPLY NOW




PLASTICS ARE HEAVILY LINKED TO OIL

Oil production, 2024

Measured in terawatt-hours.

https://ourworldindata.org/grapher/oil-production-by-country2tab=discrete-
bar&time=latest&country=QAT~OMN~SAU~NOR~IRQ~USA~ARE~RUS~OWID_EUR~OWID_SAM~Asia+Pacific+%28E|%29~OWID_AFR~CAN~IR
N~CHN~BRA~KWT~VEN

Powerful oil and gas producing countries pushed back strongly — pushing focus on recycling, reuse
and redesign than production caps or a phase-out of chemicals.



National Strategy to
Prevent Plastic Pollution

Part Three of o Series on Building o
Circulor Economy for All

https://www.epa.gov/circulareconomy/n
atfional-strategy-prevent-plastic-pollution

UNLEASHING AMERICAN ENERGY

Reconsideration of regulations on power plants (Clean Power Plan 2.0)

Reconsideration of regulations throttling the cil and gas i

Reconsideration of Mercury and Air Toxics Standards that improperly targeted coal-fired power plants (MATS)

Reconsideration of mandatory Greenhouse Gas Reporting Program that imposed significant costs on the American energy supply

(GHG Reporting Program)

Reconsideration of limitations, guidelines and standards (ELG) for the Steam Electric Power Generating Industry to ensure low-cost

electricity while protecting water resources (Steam Electric ELG)

Reconsideration of wastewater regulations for oil and gas development to help unleash American ener il and Gas ELG)

Reconsideration of Biden-Harris Administration Risk Management Program rule that made America’s oil and natural gas refineries

Management Program Rule)

US FE

EPA Launches Biggest Deregulatory Action in
U.S. History

Administrator Zeldin Announces 31 Historic Actions to Power the Great American

Comeback

March 12, 2025
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STATES ARE

1) Plastic bag bans

WASHINGTON

WYOMING

Statewide ban Partial bans or fees (coun

Exhibit 1: Single-use plastic bag restrictions enacted in the U.S.

DRIVING ACTION ON PLASTICS

2) Post-consumer recycled (PCR) content mandates

Exhibit 2: PCR content mandates in various plastic products. (Percentage)

https://adi-analytics.com/2024/10/01/how-u-s-states-are-reshaping-plastic-waste-management/



STATES ARE DRIVING ACTION ON PLASTICS

3) Extended Producer Responsibility (EPR) —

E
laws that mandate that manufacturers

develop plans to make products and ‘ ‘
processes more sustainable and —_—

recyclable.

At least 11 states (in blue) have introduced legisiation in 2024 to advance EFR for packaging programs.

https://ncelenviro.org/articles/producer-responsibility-for-plastics-2024-state-policy-trends/



Policies for Addressing: Plastics

19 states have introduced 70 policies to protect people from toxic chemicals.
32 state policies have been adopted in 17 states.

. Adopted

7/

% Introduced & Adopted

EXAMPLES:

California is advancing a groundbreaking policy that would ban microplastics in products
such as cleaning supplies, cosmetics, and fertilizers. The state also proposed to list
microplastics as a toxic substance, paving the way for future regulation.

‘North Carolina prohibited the toxic chemical DEHP and other phthalates from IV tubing and
bags.

-Oregon adopted a policy prohibiting restaurants and retailers from providing single-use
checkout bags.

‘Washington took multiple steps to prevent exposure: it proposed regulations on PFAS in 12
product categories through its Safer Products for Washington program, and finalized a new list
of priority products including plastic PVC/PVDC packaging to evaluate safer alternatives.

https://www.saferstates.org/priorities/plastics/


https://toxicfreefuture.org/press-room/washington-state-proposes-new-rule-to-regulate-pfas-in-12-product-categories/
https://toxicfreefuture.org/press-room/washington-state-proposes-new-rule-to-regulate-pfas-in-12-product-categories/
https://toxicfreefuture.org/press-room/washington-finalizes-list-of-toxic-products-for-safer-solutions-assessment/
https://toxicfreefuture.org/press-room/washington-finalizes-list-of-toxic-products-for-safer-solutions-assessment/
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ALONG THE PLASTIC LIFE CYCLE
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reduce production of SHARE INFORMATION on the
unnecessary plastics chemicals in plastics
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MPROVE WASTE COLLECTION, sorting
and management to increase circularity
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{OT CONTAM E new products through safe and arll.lstainzhle ?
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https://www.genevaenvironmentnetwork.org/resources/updates/plastics-and-health/




Individual Actions



INDIVIDUALS

CAN DO TO
PROTECT
THEMSELVES®?

m

Choose foods with minimal prior processing

Store food in glass, ceramic, or stainless steel

Minimize dust exposure by wet mopping and dusting

Keep air in home fresh or filtered

Select housewares made without plastic

Avoid inhaling dryer lint and vacuum dust

Push for regulations on the production, use, and
disposal of plastic at all levels of government



WHAT IN

DIVIDUA

S CAN

PROTEC

DO TO

 THEMSELVES?

For more ideas go to:

https://myplasticfreelife.com/

plasticfreeguide/

100 steps to eliminating plastic



THANK YOU!!

Shirlee Tan Elinor Fanning
Senior Toxicologist Senior Toxicologist
Public Health — Seattle & King County Washington State Department of Health
Shirlee.tan@kingcounty.gov elinor.fanning@doh.wa.gov
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