
PLASTICS, MICROPLASTICS, 
AND PLASTICS CHEMICALS 

What to know and how to protect yourself



HOW MUCH PLASTIC DO YOU BUY 
OR USE IN A DAY???

How many different plastic items do you use in a day?  How many are disposable or single-use? 



WHAT IS PLASTIC?

• Moldable, synthetic materials 

• Most plastic is made from petroleum and 
other fossil fuels, plus diverse additives. 

• Based on polymers 
(e.g., POLYethylene, POLYstyrene, etc). 

• Incredible diversity of products and 
materials



HOW MUCH PLASTIC DOES THE 
WORLD USE EACH YEAR?

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

•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 oil.

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



AND WHAT IS FORECAST FOR THE 
FUTURE?

Most forecasts predict 
massive growth in 
plastic production 
across multiple sectors

(graphic credit: 
Landrigan et al, 2025 The Lancet.) 



PLASTIC LIFECYCLE AND HARMFUL EXPOSURE

Resource 
Extraction

•Particulate 
matter

•VOCs
•GHG
•Fencline 
communities, 
workers, 
communities in 
line of transport

Plastic 
production

•Bisphenols , 
Phthalates, PFAS, 
ethylene oxide, 
flame retardants

•Fencline 
communities, 
workers, 
communities in 
line of transport

Plastic use

•Bisphenols, PFAS, 
phthalates, 
flame retardants

•Microplastic  
particles

•Product users
•Release to 
environment: 
exposure 
through air, 
water, food. 

Landfilling

•PFAS, flame 
retardants

•Microplastic 
particles
•Fenceline 
communities, 
workers, 
communities in 
line of transport

Plastic 
incineration

•PM, VOCs, 
metals, 
dioxins/furans

•Microplastic 
particles
•Fenceline 
communities, 
workers, 
communities in 
line of transport

Plastic 
Recycling

•Microplastics
•Flame 
retardants, PM, 
VOCs
•Fenceline 
communities, 
workers, 
communities in 
line of transport



Human Health Concerns



WHY ARE WE CONCERNED?



PLASTICS AND 
CHILDREN’S HEALTH

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

Children are particularly vulnerable to toxic chemicals



EXAMPLE: 
PHTHALATES

• Group of chemicals that share part of their structure. 

• Used primarily as plasticizers and to dissolve 
fragrance

• Change the properties of polyvinyl chloride plastics

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. 



Microplastics as a focus of concern



WHAT ABOUT MICROPLASTICS?

Microplastics: extremely small 
pieces of plastic debris in the 
environment resulting from 
the disposal and breakdown 
of consumer products and 
industrial waste.



Credit: Thompson et al., Science 386, eadl2746 (2024) 25 October 2024

WHAT DO MICROPLASTICS 
LOOK LIKE?



Credit:  UCSF Magazine, Summer 2025

SIZE CHECK



KEY SOURCES OF MICROPLASTICS



WHERE DO MICROPLASTICS GO?



HOW DO 
THEY GET 

INTO OUR 
BODIES? 

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



WHAT CAN MICROPLASTICS DO? 

https://www.saferstates.org/microplastics/



POSSIBLE CARDIOVASCULAR 
EFFECTS

• Study found that people whose atherosclerotic 
plaque contained MNPs were at greater risk for 
future cardiac events. 

• The MNPs observed were mostly jagged 
fragments.

• No conclusions about whether plastic caused the 
cardiac events, the study is considered 
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



PLASTICS ARE HEAVILY LINKED TO OIL 

https://ourworldindata.org/grapher/oil-production-by-country?tab=discrete-
bar&time=latest&country=QAT~OMN~SAU~NOR~IRQ~USA~ARE~RUS~OWID_EUR~OWID_SAM~Asia+Pacific+%28EI%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.



US FEDERAL GOVERNMENT

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



STATES ARE DRIVING ACTION ON PLASTICS

1) Plastic bag bans 2) Post-consumer recycled (PCR) content mandates

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) – 
laws that mandate that manufacturers 
develop plans to make products and 
processes more sustainable and 
recyclable.

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



STATES ARE DRIVING ACTION ON PLASTICS

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

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://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/


WHAT NEEDS TO BE DONE?

https://www.genevaenvironmentnetwork.org/resources/updates/plastics-and-health/



Individual Actions



WHAT 
INDIVIDUALS 
CAN DO TO 

PROTECT 
THEMSELVES?

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 INDIVIDUALS CAN DO TO 
PROTECT THEMSELVES?



THANK YOU!!!

Shirlee Tan
Senior Toxicologist

Public Health – Seattle & King County
Shirlee.tan@kingcounty.gov

Elinor Fanning
Senior Toxicologist

Washington State Department of Health
elinor.fanning@doh.wa.gov
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