
The Plastics Within:
ŰĬЮőŸƽЮƣŸЮŊĲƣЮƣőĲůЮ§ÖÑй

ÂċƖƣШΡШŔŰШƣőĲШÉƣŸƓШEċƣŔŰŊШ9ЮÅЮ ЮÂЮШÉĲƖŔĲƚ



What is plastic?

Plastic is a synthetic material 
made from long chains of 
polymersуlarge molecules 
composed of repeating structural 
unitsуderived primarily from 
petroleum or natural gas . These 
polymers can be molded into 
shape when soft and retain their 
form once hardened.
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Ш9ŸƖĲШ
9őċƖċĦƣĲƖŔƚƣŔĦƚа

ÅxŔŊőƣƽĲŔŊőƣ

Å?ƨƖċĤũĲ

Å[ũĲǂŔĤũĲШŸƖШƖŔŊŔĬ

ÅÅĲƚŔƚƣċŰƣШƣŸШƽċƣĲƖЯШĦőĲůŔĦċũƚЯШ
ċŰĬШĲũĲĦƣƖŔĦŔƣǃ

Å9őĲċƓШƣŸШƓƖŸĬƨĦĲ
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 Etymology 
Bonus:

The word plastic comes from the 
Greek љplastikosњ meaning 
capable of being shaped or 
molded. 
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ÑőĲШÂũċƚƣŔĦШ
ÑŔůĲũŔŰĲШтШ

[ƖŸůЮ~ŔƖċĦũĲЮƣŸЮ~ĲŰċĦĲ
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The Birth of 
Plastic

Å1907 т Leo Baekeland invents 
Bakelite, the first fully synthetic 
plastic.

ÅPurpose: a substitute for shellac 
(then made from beetle 
secretions!).

ÅAdvantages: cheap, moldable, 
nonconductive, durable.
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ΣоΦоΞΜΞΡ

ÅĲĤĲĦĦċШÅŸĲŰƣƚĦőШ~ŸŰƣƖŸŰĲЯШ7ÉШрШìŸŰĬƖŸƨƚШÅŸŸƣƚЯШfŰĦЮ



The Boom Decades т 
ÂũċƚƣŔĦќƚШ7ŔŊШ7ƖĲċť

ÅΝΦΟΜƚтΠΜƚаШ ǃũŸŰЯШƓŸũǃƚƣǃƖĲŰĲШ
ыÉƣǃƖŸŉŸċůьЯШƓŸũǃĲƚƣĲƖЯШÂũĲǂŔŊũċƚШ
ŔŰƣƖŸĬƨĦĲĬЮ

ÅÖƚĲĬШŔŰШììffаШƓċƖċĦőƨƣĲƚЯШċŔƖĦƖċŉƣШ
ĦŸůƓŸŰĲŰƣƚЯШƖċĬċƖШŔŰƚƨũċƣŔŸŰЮ

ÅÂŸƚƣрƽċƖШĦŸŰƚƨůĲƖШĤŸŸůаШ
ÑƨƓƓĲƖƽċƖĲЯШƻŔŰǃũЯШƚǃŰƣőĲƣŔĦШƣĲǂƣŔũĲƚЮ
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ΣоΦоΞΜΞΡ ÅĲĤĲĦĦċШÅŸĲŰƣƚĦőШ~ŸŰƣƖŸŰĲЯШ7ÉШрШìŸŰĬƖŸƨƚШÅŸŸƣƚЯШfŰĦЮ



Modern Plastic Age т Into 
Everything

ÅΝΦΡΜƚШŸŰƽċƖĬаШ]ũŸĤċũШ
ĲǂƓũŸƚŔŸŰШŔŰШƓƖŸĬƨĦƣŔŸŰЮ

ÅÉŔŰŊũĲрƨƚĲШĦƨũƣƨƖĲШƣċťĲƚШőŸũĬаШ
ƓċĦťċŊŔŰŊЯШŊƖŸĦĲƖǃШĤċŊƚЯШ
ƨƣĲŰƚŔũƚЮ

ÅΦҼШĤŔũũŔŸŰШƣŸŰƚШŸŉШƓũċƚƣŔĦШ
ƓƖŸĬƨĦĲĬШƣŸШĬċƣĲбШůŸƚƣШŔƚШƚƣŔũũШ
ƽŔƣőШƨƚЮ
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The Plastic Paradox

ÅPros: medical devices, sanitation, food 
preservation, technology.

ÅCons: non-biodegradable, pervasive, polluting, 
toxic.

ѨfƣЮƽċƚЮŰĲƻĲƖЮůĲċŰƣЮƣŸЮĤĲЮĬŔƚƓŸƚċĤũĲеЮǃĲƣЮƣőċƣѢƚЮ
how we use it."
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Plastic Pros
ÂũċƚƣŔĦƚЮőċƻĲЮƖĲƻŸũƨƣŔŸŰŔǍĲĬЮŰĲċƖũǃЮĲƻĲƖǃЮċƚƓĲĦƣЮŸŉЮůŸĬĲƖŰЮũŔŉĲеЮ
ŸǭĲƖŔŰŊЮƖĲůċƖťċĤũĲЮĤĲŰĲǯƣƚЮƣőċƣЮċƖĲЮŸŉƣĲŰЮŸƻĲƖũŸŸťĲĬЮŔŰЮƣőĲЮ
ƚőċĬŸƽЮŸŉЮĲŰƻŔƖŸŰůĲŰƣċũЮĦŸŰĦĲƖŰƚдЮxŔŊőƣƽĲŔŊőƣЮǃĲƣЮŔŰĦƖĲĬŔĤũǃЮ
ĬƨƖċĤũĲеЮƓũċƚƣŔĦƚЮőċƻĲЮĲŰċĤũĲĬЮċĬƻċŰĦĲůĲŰƣƚЮŔŰЮůĲĬŔĦŔŰĲщ
ƣőŔŰťЮƚƣĲƖŔũĲЮƚǃƖŔŰŊĲƚеЮféЮĤċŊƚеЮċŰĬЮƓƖŸƚƣőĲƣŔĦƚщƽőŔũĲЮċũƚŸЮ
ŔůƓƖŸƻŔŰŊЮŉŸŸĬЮƓƖĲƚĲƖƻċƣŔŸŰЮċŰĬЮƚċŉĲƣǃЮƣőƖŸƨŊőЮőǃŊŔĲŰŔĦЮ
ƓċĦťċŊŔŰŊдЮÑőĲŔƖЮƻĲƖƚċƣŔũŔƣǃЮċŰĬЮċǭŸƖĬċĤŔũŔƣǃЮőċƻĲЮůċĬĲЮƣőĲůЮ
ĲƚƚĲŰƣŔċũЮŔŰЮƣƖċŰƚƓŸƖƣċƣŔŸŰеЮƖĲĬƨĦŔŰŊЮƻĲőŔĦũĲЮƽĲŔŊőƣЮċŰĬЮ
ƣőĲƖĲĤǃЮŔůƓƖŸƻŔŰŊЮŉƨĲũЮĲǭŔĦŔĲŰĦǃдЮ[ƖŸůЮƣőĲЮŔŰƚƨũċƣŔŸŰЮŔŰЮŸƨƖЮ
őŸůĲƚЮƣŸЮƣőĲЮƚůċƖƣƓőŸŰĲƚЮŔŰЮŸƨƖЮőċŰĬƚеЮƓũċƚƣŔĦƚЮůċťĲЮ
ƓŸƚƚŔĤũĲЮċЮũĲƻĲũЮŸŉЮĦŸŰƻĲŰŔĲŰĦĲеЮőǃŊŔĲŰĲеЮċŰĬЮŔŰŰŸƻċƣŔŸŰЮƣőċƣЮ
ƽŸƨũĬЮĤĲЮŰĲċƖũǃЮŔůƓŸƚƚŔĤũĲЮƽŔƣőЮċũƣĲƖŰċƣŔƻĲЮůċƣĲƖŔċũƚдЮ ƚЮƣőŔƚЮ
7ŔŊЮÑőŔŰťЮċƖƣŔĦũĲЮƓŸŔŰƣƚЮŸƨƣеЮƣőĲЮƻĲƖǃЮƕƨċũŔƣŔĲƚЮƣőċƣЮůċťĲЮ
ƓũċƚƣŔĦƚЮƓƖŸĤũĲůċƣŔĦщƖĲƚŔũŔĲŰĦĲЮċŰĬЮũŸƽЮĦŸƚƣщċƖĲЮċũƚŸЮƽőċƣЮ
ůċťĲЮƣőĲůЮŔŰĬŔƚƓĲŰƚċĤũĲЮƣŸЮƣőĲЮŔŰŉƖċƚƣƖƨĦƣƨƖĲЮŸŉЮĬċŔũǃЮũŔŉĲд
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Plastic Cons

Despite their many benefits, plastics come with 
a steep environmental and health price tag that 
is becoming harder to ignore. Their durabilityу
once a selling pointуmeans they persist in 
ecosystems for centuries, fragmenting into 
microplastics that infiltrate soil, water, and even 
the human body. Discarded plastics choke 
wildlife, pollute oceans, and overwhelm 
landfills, with only a small fraction ever being 
truly recycled. As highlighted in the Big Think 
article, the paradox is stark: the very qualities 
that make plastics so useful also make them 
nearly impossible to eliminate cleanly. We now 
face the challenge of managing a material that 
has outpaced our ability to control its impact.
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Creating Plastic т not 
ĬŔŉŉŔĦƨũƣв

~ŸƚƣШŸŉШƣőĲШƓũċƚƣŔĦШũŔŉĲШĦǃĦũĲШŔƚШƓƖĲƣƣǃШƚƣƖċŔŊőƣŉŸƖƽċƖĬЮШ
ÅċƽШůċƣĲƖŔċũƚШƚƨĦőШċƚШŸŔũЯШĦŸċũШċŰĬШůĲƣőċŰĲШŊċƚШċƖĲШ
ĲǂƣƖċĦƣĲĬШŉƖŸůШƣőĲШĲċƖƣőШƣőƖŸƨŊőШƚŸůĲШĦŸůĤŔŰċƣŔŸŰШŸŉШ
ĬƖŔũũŔŰŊЯШůŔŰŔŰŊШċŰĬШŉƖċĦťŔŰŊЮШÑőĲƚĲШůċƣĲƖŔċũƚШċƖĲШƣőĲŰШ
ƖĲǯŰĲĬШƣőƖŸƨŊőШċШƻċƖŔĲƣǃШŸŉШĦŸůƓũĲǂЯШĦőĲůŔĦċũШ
ƓƖŸĦĲƚƚĲƚШƣőċƣШƖĲŰĬĲƖШƖċƽШůċƣĲƖŔċũƚШŔŰƣŸШƖĲƚŔŰƚШċŰĬШ
ŰƨƖĬũĲƚЯШƽőŔĦőШċƖĲШƚůċũũШƓũċƚƣŔĦШƓĲũũĲƣƚЮШ~ċŰƨŉċĦƣƨƖĲƖƚШ
ƨƚĲШƣőĲƚĲШŰƨƖĬũĲƚШƣŸШĦƖĲċƣĲШċШƽŔĬĲШƖċŰŊĲШŸŉШƓƖŸĬƨĦƣƚШ
ĬŔƚƣƖŔĤƨƣĲĬШċĦƖŸƚƚШŔŰƣƖŔĦċƣĲШƚƨƓƓũǃШĦőċŔŰШŰĲƣƽŸƖťƚШ
ƣőƖŸƨŊőŸƨƣШƣőĲШƽŸƖũĬШċŰĬШŔŰƣŸШƣőĲШőċŰĬƚШŸŉШĦŸŰƚƨůĲƖƚШ
ƽőŸШƨƚĲШċŰĬШĬŔƚƓŸƚĲШŸŉШƣőĲůЮ
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Getting Rid of Plastic?  Polyethylene and polyurethane can take 
hundreds of years to decompose, if not 
longer. Current estimates suggest the world 
produces between 350 and 450 million tons 
of new plastic waste each year, 
approximately half of which is composed of 
single-use plastics, so there is a significant 
push to focus pollution mitigation efforts on 
the tail end of the life cycle.
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Ubiquity т Plastic in the Environment & Wildlife

ШìŸƖũĬШ?ƖĲŰĦőĲĬШŔŰШÂũċƚƣŔĦ
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Microplastics 
now found in:

ÅSnow on Mt. Everest
ÅIce in the Arctic
ÅAir in major cities
ÅSoil, rivers, oceansуeven rainwater.
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Microplastics 
101

Å~ŔĦƖŸƓũċƚƣŔĦƚШӀШƓũċƚƣŔĦШ
ƓċƖƣŔĦũĲƚШӃΡШůůЮ

Å ċŰŸƓũċƚƣŔĦƚШӀШĲƻĲŰШƚůċũũĲƖШ
ыӃΝΜΜШŰůьЮ

ÅÉŸƨƖĦĲƚаШĤƖĲċťĬŸƽŰШŸŉШũċƖŊĲƖШ
ƓũċƚƣŔĦƚЯШƚǃŰƣőĲƣŔĦШĦũŸƣőŔŰŊЯШ
ƣŔƖĲШĬƨƚƣЯШƓĲƖƚŸŰċũШĦċƖĲШ
ƓƖŸĬƨĦƣƚЮ
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Wildlife in Peril

ÅIngestion leads to starvation, toxicity, 
hormonal disruption.

ÅFound in fish, whales, birds, insects, 
and more.

ÅPlastic bioaccumulates up the food 
chainуreaching us.
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The Human Invasion 

ÂũċƚƣŔĦЮŔŰЮ§ƨƖЮ7ŸĬŔĲƚ
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Pathways of 
Exposure
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ìőĲƖĲШÑőĲǃќƻĲШ
Been Found

ÅOrgans: brain , heart , gut, 
testicles , placenta , liver .

ÅFluids: breastmilk , semen , 
urine , meconium .

љìĲѢƖĲЮĤŸƖŰЮƓƖĲ-ƓŸũũƨƣĲĬдѠ
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ÑőĲШƓŸƣĲŰƣŔċũШ
ƣŸǂŔĦŔƣǃШŸŉШ
ůŔĦƖŸƓũċƚƣŔĦƚШŸŰШ
őƨůċŰШőĲċũƣő

ĤƚƣƖċĦƣ

џ~ŔĦƖŸƓũċƚƣŔĦƚЮċƖĲЮƓũċƚƣŔĦЮƓċƖƣŔĦũĲƚеЮǯũůƚеЮċŰĬЮǯĤĲƖƚЮƽŔƣőЮċЮĬŔċůĲƣĲƖЮŸŉЮӉЮΨЮ
ůůдЮ]ŔƻĲŰЮƣőĲŔƖЮũŸŰŊцƚƣċŰĬŔŰŊЮĲǂŔƚƣĲŰĦĲЮŔŰЮƣőĲЮĲŰƻŔƖŸŰůĲŰƣЮċŰĬЮƣĲƖƖŔĤũĲЮ
ŔŰĦƖĲċƚĲЮŔŰЮċŰŰƨċũЮĲůŔƚƚŔŸŰƚеЮĦŸŰĦĲƖŰƚЮƽĲƖĲЮƖċŔƚĲĬЮċĤŸƨƣЮƣőĲЮƓŸƣĲŰƣŔċũЮ
őĲċũƣőЮƖŔƚťЮŸŉЮůŔĦƖŸƓũċƚƣŔĦƚЮŸŰЮőƨůċŰЮĤĲŔŰŊƚдЮfŰЮƓċƖƣŔĦƨũċƖеЮƣőĲЮŔŰĦƖĲċƚĲĬЮ
ĦŸŰƚƨůƓƣŔŸŰЮŸŉЮůċƚťƚЮĬƨƖŔŰŊЮƣőĲЮ9§éf?цΤάЮƓċŰĬĲůŔĦЮőċƚЮ
ĬƖċůċƣŔĦċũũǃЮŔŰĦƖĲċƚĲĬЮőƨůċŰЮĦŸŰƣċĦƣЮƽŔƣőЮůŔĦƖŸƓũċƚƣŔĦƚдЮÑŸЮĬċƣĲеЮƣőĲЮ
ĲůĲƖŊĲŰĦĲЮŸŉЮůŔĦƖŸƓũċƚƣŔĦƚЮŔŰЮƣőĲЮőƨůċŰЮĤŸĬǃеЮƚƨĦőЮċƚЮŉĲĦĲƚеЮĤũŸŸĬеЮ
ƓũċĦĲŰƣċеЮũŸƽĲƖЮċŔƖƽċǃеЮċŰĬЮũƨŰŊƚеЮőċƚЮĤĲĲŰЮƖĲƓŸƖƣĲĬдЮÅĲũċƣĲĬЮƣŸǂŔĦŸũŸŊŔĦċũЮ
ŔŰƻĲƚƣŔŊċƣŔŸŰƚЮŸŉЮůŔĦƖŸƓũċƚƣŔĦƚЮƽĲƖĲЮŊƖċĬƨċũũǃЮŔŰĦƖĲċƚĲĬдЮÑŸЮ
ĦŸůƓƖĲőĲŰƚŔƻĲũǃЮŔũũƨůŔŰċƣĲЮƣőĲЮŔŰƣĲƖƓũċǃЮŸŉЮůŔĦƖŸƓũċƚƣŔĦЮĲǂƓŸƚƨƖĲЮċŰĬЮ
őƨůċŰЮőĲċũƣőеЮƽĲЮƚǃƚƣĲůċƣŔĦċũũǃЮƖĲƻŔĲƽĲĬЮƣőĲЮƨƓĬċƣĲĬЮƣŸǂŔĦŸũŸŊŔĦċũЮĬċƣċЮ
ŸŉЮůŔĦƖŸƓũċƚƣŔĦƚЮċŰĬЮƚƨůůċƖŔǍĲĬЮƣőĲŔƖЮůŸĬĲЮŸŉЮċĦƣŔŸŰеЮċĬƻĲƖƚĲЮĲǭĲĦƣƚеЮ
ċŰĬЮƣŸǂŔĦЮůĲĦőċŰŔƚůƚдЮÑőĲЮĲůĲƖŊŔŰŊЮĦƖŔƣŔĦċũЮŔƚƚƨĲƚЮŔŰЮƣőĲЮĦƨƖƖĲŰƣЮ
ƣŸǂŔĦŸũŸŊŔĦċũЮŔŰƻĲƚƣŔŊċƣŔŸŰƚЮƽĲƖĲЮƓƖŸƓŸƚĲĬЮċŰĬЮĬŔƚĦƨƚƚĲĬдЮ§ƨƖЮƽŸƖťЮƽŸƨũĬЮ
ŉċĦŔũŔƣċƣĲЮċЮĤĲƣƣĲƖЮƨŰĬĲƖƚƣċŰĬŔŰŊЮŸŉЮ~ÂƚцŔŰĬƨĦĲĬЮőĲċũƣőЮőċǍċƖĬƚЮŉŸƖЮ
ƣŸǂŔĦŸũŸŊŔĦċũЮĲƻċũƨċƣŔŸŰЮċŰĬЮƓƖŸƻŔĬĲЮőĲũƓŉƨũЮŔŰŉŸƖůċƣŔŸŰЮŉŸƖЮƖĲŊƨũċƣŸƖǃЮ
ĬĲĦŔƚŔŸŰƚдѠ
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Mask Use and 
Microplastic 
Exposure During the 
COVID-19 Pandemic
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Microplastic 
Shedding from 
Masks
Å~ŸƚƣШĬŔƚƓŸƚċĤũĲШůċƚťƚШыƚƨƖŊŔĦċũЯШ
u ΦΡЯШ ΦΡьШċƖĲШůċĬĲШŸŉШ
ƓŸũǃƓƖŸƓǃũĲŰĲЯШċШƓũċƚƣŔĦШťŰŸƽŰШƣŸШ
ƚőĲĬШůŔĦƖŸǯĤĲƖƚШċŰĬШ
ůŔĦƖŸƓċƖƣŔĦũĲƚЮ

ÅìŔƣőШŰŸƖůċũШƨƚĲуƣċũťŔŰŊЯШůŸŔƚƣƨƖĲШ
ŉƖŸůШĤƖĲċƣőЯШŸƖШŉƖŔĦƣŔŸŰуƣőĲƚĲШǯĤĲƖƚШ
ĦċŰШĤƖĲċťШŉƖĲĲШċŰĬШĤĲШŔŰőċũĲĬШŸƖШ
ĬĲƓŸƚŔƣĲĬШŸŰШƣőĲШƚťŔŰШŸƖШũŔƓƚЮ

ÅÉƣƨĬŔĲƚШőċƻĲШƚőŸƽŰШƣőŸƨƚċŰĬƚШŸŉШ
ůŔĦƖŸƓũċƚƣŔĦШƓċƖƣŔĦũĲƚШƓĲƖШůċƚťШ
ĦċŰШĤĲШƖĲũĲċƚĲĬЯШĲƚƓĲĦŔċũũǃШŔŉШƽŸƖŰШ
ŉŸƖШũŸŰŊШƓĲƖŔŸĬƚЮ
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9ũŸƣőШ~ċƚťƚаШ ŸƣШ
ũƽċǃƚШfŰŰŸĦĲŰƣ

Many reusable cloth 
masks contain 
synthetic fibers  (e.g., 
polyester, nylon), 
which also shed 
microplastics with 
wear and washing.
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Inhalation and 
Health 
Concerns
ÅfŰőċũĲĬШůŔĦƖŸƓũċƚƣŔĦƚШůċǃШ
ĦŸŰƣƖŔĤƨƣĲШƣŸа
ÅfŰǰċůůċƣŔŸŰШŸŉШũƨŰŊШƣŔƚƚƨĲ
Å§ǂŔĬċƣŔƻĲШƚƣƖĲƚƚ
ÅEŰĬŸĦƖŔŰĲШĬŔƚƖƨƓƣŔŸŰШыĬƨĲШƣŸШ
ċĬĬŔƣŔƻĲƚШũŔťĲШƓőƣőċũċƣĲƚШċŰĬШ
ĤŔƚƓőĲŰŸũƚь

ÅfůůƨŰĲШĬǃƚƖĲŊƨũċƣŔŸŰ

Å[ƖŸŰƣũŔŰĲШƽŸƖťĲƖƚШċŰĬШƣőŸƚĲШƽĲċƖŔŰŊШ
ůċƚťƚШŉŸƖШĲǂƣĲŰĬĲĬШƓĲƖŔŸĬƚШũŔťĲũǃШ
ĲǂƓĲƖŔĲŰĦĲĬШőŔŊőĲƖШũĲƻĲũƚШŸŉШ
ĲǂƓŸƚƨƖĲЮ
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 ċŰŸƓċƖƣŔĦũĲƚШ
ċŰĬШcǃĬƖŸŊĲũƚШ
ŔŰШ9§éf?Ш
ÑĲƚƣŔŰŊШÉƽċĤƚ
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