
STORY AT-A-GLANCE

Plastics have been around since the last century and have quickly become a part of our

life in countless ways. From the cellphone you hold all the way to the interior of your car,

you'll find some form of plastic. While plastic is touted as durable and cheap to produce,

it eventually breaks down into microplastics.

From Bakelite to Biohazard — The Century-Long Rise of
Microplastics

Analysis by Dr. Joseph Mercola  June 13, 2026

Plastics are everywhere — from bottles and food wrappers to your phone and your car —

because they're cheap and durable. But over time, they break down into microplastics

that may harm the environment and have been linked to potential health effects



Global plastic production exploded from 2 million tons in 1950 to over 450 million tons by

2018. Without strict limits, it could triple by 2060, worsening pollution worldwide



The manufacturing boom was fueled by convenience and profit. Today, single-use

plastics dominate, and petrochemical companies rely on them for revenue, spreading

pollution even to the most remote regions



Sunlight, water, and even tiny organisms break plastic into micro- and nanoplastics.

These fragments travel through air, water, and food, and eventually end up inside your

body



Scientists are racing to redesign plastics and strengthen global policies. Greener

materials, recycling incentives, and binding treaties are crucial to stopping the flow of

plastic waste and protecting future generations



https://www.mercola.com/forms/background.htm


I've been writing about the health effects of microplastics for quite some time now. In

previous articles, I discussed research that suggest how they may contribute to

mitochondrial stress in liver tissue, may affect lung immunity, and have been detected

accumulating in brain tissue. This topic is more relevant than ever, as it's now a global

health issue.

To understand the scale and scope of the current problem, I believe it's important to

understand how we got here. My narrative review, "From Bakelite to Biohazard: The

Century-Long Rise of Microplastics," published in the journal Cureus,  chronicles the rise

of microplastics and what needs to be done to address it.

You can find the published paper here. You can also download a simplified PDF version

of it at the end of this article, which summarizes the key points.

How Plastics Became a Part of Human Life

It all started in 1907 with the invention of Bakelite. It was the first fully synthetic plastic,

which signified the arrival of modern age, man-made materials. Bakelite was strong,

heat-resistant, and cheap to make. Soon, it was used in everything, from jewelry to

radios.

As scientists created new kinds of plastics like polyethylene, polypropylene, and

polyvinyl chloride (PVC), industries rapidly replaced metal, glass, and wood with these

flexible, lightweight materials. Over the decades, they have become part of nearly every

product you use, from food packaging and clothing to medical supplies.
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• What once seemed like a miracle material turned into a global challenge — The

same durability that made plastics so useful is now what makes them so persistent

in nature. Most plastics do not break down naturally, which means they can linger

for centuries. Every year, millions of tons of plastic waste flow into the oceans,

much of it from trash that isn't properly collected in coastal regions.

Scientists have described the growing plastic pollution problem as a "plastic smog"

— a haze of microplastic bits drifting across surface waters and piling up on the

seafloor. These fragments are everywhere, carried by waves, wind, and wildlife,

turning one of humanity's biggest industrial triumphs into one of its most stubborn

environmental burdens.

• The implications of microplastics to your health — Even though plastic pollution is

rising, researchers are still working to connect the dots between exposure and

outcome on human health. Researchers have observed that increases in plastic

production have coincided with rising rates of certain health concerns, including

cardiovascular disease, hormonal imbalances, and declining sperm counts —

though direct causation has not been established.

While more research is still needed to determine if and how microplastics cause or

contribute to these problems, the temporal associations necessitate a deeper look.

• Defining microplastics and nanoplastics — Microplastics are smaller than 5

millimeters (mm), which occurs when bigger plastics break apart.  Meanwhile,

nanoplastics are less than 1 micrometer wide and are small enough to enter living

cells.

Understanding how these particles are formed, how they move through the

environment and food chain, and what they do once they're inside living systems

will be key to tackling the plastic problem.

Historical Surge in Plastic Production — Key Milestones
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Plastic production has grown faster than almost any other industry in modern history. In

1950, the world produced around 2 million metric tons of plastic. By 1990, that number

had jumped to about 100 million tons per year, and by 2018, it had soared to more than

450 million tons annually.

In total, humans have produced an estimated 8.3 billion tons of plastic — and most of it

has ended up in the environment.  This overwhelming buildup has ushered in what

scientists now refer to as the "microplastic era," a period defined not just by plastic

production, but also by our failure to manage its waste.

Table 1: Key milestones in global plastic production. The quasi-exponential rise correlates

with a 10-fold increase in ocean plastic leakage, underscoring the need for production

caps as advocated in recent global treaties.
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• How the plastic industry's growth happened so quickly — After the 1950s, booming

economies, cheap oil, and a push for convenience led to widespread use of

disposable products. By the 1970s, plastic packaging was replacing materials such

as glass and metal across the globe. The 2000s brought even faster expansion as

global trade made plastics easier and cheaper to manufacture and ship.

By the 2010s, single-use plastics, such as straws, shopping bags, and food

wrappers were everywhere, driving production to record highs. Again, what made

plastic so attractive (low cost, light weight, and long life) is also what made it an

environmental problem.

• The rapid production surge also meant polluting the environment more — As

production rose, plastic pollution in the oceans increased tenfold over the same

period. Scientists describe this as a "plastic overshoot," meaning the world created

far more plastic than it could collect or recycle.

Poorly managed waste systems allowed tons of plastic debris to leak into rivers,

beaches, and the oceans. Once there, they broke apart into microplastics that

drifted across the planet.

• Controls need to be put in place — Looking ahead, experts warn that if the trend

continues unchecked, global plastic production could triple by 2060, reaching

around 1.2 billion tons every year based on linear projection estimates.  That would

mean even more waste, more ocean contamination, and more microplastics

entering the food chain and your body. Without strong action, this runaway

production will make it nearly impossible to clean up the world's plastic mess.
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Figure 1: Global plastic output and surface-ocean MP burden have risen quasi-

exponentially since 1950, illustrating a tightly coupled anthropogenic supply-pollution

dynamic. Note: This figure was created by the author specifically for this study using

data synthesized from the cited literature.

Economic and Industrial Forces Driving the Plastics Boom

A consumer mindset of convenience is one of the major reasons for plastic

proliferation. By 2020, about 40% of all plastic made each year was used for packaging

— most of it single-use items.  These short-lived products, such as food and product

wrappers, bottles, cups, and straws, flood waste systems faster than they can be

managed. This business model — fast production, quick disposal — has locked the world

into a cycle of overproduction and pollution.
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• The energy industry shifted toward plastics as a new profit source — The energy

industry has increasingly expanded into petrochemicals, including plastic

production, as a way to maintain profitability amid slower growth in traditional fuel

markets. This industrial expansion continues to drive global plastic supply even as

governments debate limits on production.

• A direct line between production and pollution — As the plastic industry grew,

scientists began finding microplastics in some of the most remote corners of the

planet. These tiny fragments have been discovered frozen in Alpine glaciers,

trapped in Arctic sea ice, and buried in deep-sea sediments. This global spread

follows the same timeline as the rise in plastic manufacturing after the 1950s. In

other words, the world's remotest places have become silent victims of industrial

progress.

• Everyday plastic exposure shows up in human tissue — Human exposure to

microplastics appears to be increasing. Brain tissue samples collected in 2024

contained about 50% more plastic particles than samples taken in 2016, suggesting

that daily contact with plastics through food, air, and water is steadily rising.

Scientists are also observing long-term trends in health data, such as declining

sperm counts and hormonal changes that parallel rising exposure to plastic-related

endocrine-disrupting chemicals — including the xenoestrogens that leached from

microplastics.

How Weathering Breaks Plastic Into Micro- and Nanoparticles

Plastic slowly breaks apart through a process called weathering. Factors such as

sunlight, heat, water movement, and even tiny living creatures all work together to

weaken and fragment plastic over time.

• How sunlight plays a role in plastic breakdown — UV light acts like a slow-motion

hammer, hitting plastic molecules again and again until they snap apart. This

process changes the structure of the plastic, making it dull and fragile. As it heats
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up and cools down each day (a process known as thermal oxidation), the damage

gets worse.

Over time, even small temperature shifts cause cracks to form and grow, allowing

the plastic to shatter more easily. While these changes also release gases and other

byproducts, the biggest concern is the growing number of tiny solid fragments that

scatter into soil, rivers, and oceans.

• Nature adds its own form of wear and tear — Wind, waves, and sand grind against

plastic debris like a global sandpaper, rubbing it down until it splinters into pieces

too small to see. On beaches, plastic tumbles repeatedly, and in rivers, stones and

debris grind it down.

Everyday materials such as fishing nets, ropes, and car tires also contribute to the

plastic pollution problem, shedding bits of synthetic material every time they move

or stretch. A single car tire loses about 4 milligrams (mg) of microplastic per

kilometer driven.  This means that over its lifetime, it can shed several kilograms

(kg) of these tiny environmental hazards.

• Even living things take part in the weathering cycle — Marine animals like small

crustaceans scrape algae off plastic, accidentally carving out micro-sized particles

in the process. Microbes can also colonize plastic surfaces, forming slimy layers

(biofilms) that make the material weaker and more likely to crumble. While this

biological weathering doesn't destroy plastic completely, it speeds up the

disintegration.

Over time, microplastics break down even further into nanoplastics. These are so

small that a single plastic cup can eventually become billions of particles invisible

to the naked eye. Scientists have already detected these nano-sized bits in both

ocean water and polar ice cores.

What's worse, weathered plastics may attract and hold onto toxic chemicals like

per- and polyfluoroalkyl substances (PFAS) two to five times more effectively than

new plastics, allowing pollution to travel up food chains and back to you.
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Figure 2: Weathering Pathways and PFAS Adsorption. Diagram adapted from Sait et al.,

2021,  showing how UV photodegradation, thermal oxidation, and mechanical abrasion

progressively fragment macroplastics into microplastics and nanoplastics. Weathered

particles demonstrate 2x to 5x higher adsorption capacity for persistent organic

pollutants (POPs) such as PFAS compared to pristine plastics, amplifying

bioaccumulation risks in marine food webs.

Microplastic Pollution Around the World — 2025 Snapshot

Microplastic and nanoplastic pollution is now found on every continent on the planet,

and more than 1,300 wildlife species, including plankton, shellfish, birds, and whales,

have been recorded eating or becoming entangled in plastic.  These accidental

encounters often lead to fatal outcomes — blocked intestines, starvation, or infections

from wounds caused by plastic debris.

• How much plastic has built up in the world's oceans? — In a 2023 study, which used

data from 11,777 ocean sampling sites, scientists estimated that by 2019, there

were between 82 trillion and 358 trillion plastic pieces floating on the ocean's

surface, and most of them were microplastics.  Together, these fragments weigh

between 1.1 and 4.9 million tons.

Even more troubling, microplastics have been accumulating faster since around

2005, suggesting that despite decades of warnings, dumping and leakage have only

increased. And these estimates are just the beginning. Samples of deep-sea

sediment cores reveal that plastic fragments on the ocean floor have roughly

doubled every 15 years since the 1940s. It's now believed that there are 14 million

tons of microplastics resting here.

11

12

13

14

15



Table 2: Key quantitative metrics. Quantitative estimates were derived from peer-

reviewed meta-analyses and primary studies. Extrapolations (where noted) are based

on linear growth models validated against 2020-2024 data [Biyani et al., 2025]. N/A =

not available or not reported in source literature. CI = confidence interval.

• Land and air have not escaped contamination either — Soils around cities have

been collecting microplastics for decades from litter, sewage sludge used as

fertilizer, and airborne particles. Plastic mulch sheets and irrigation tubing also

degrade. Samples from farmland soils have been found to contain thousands to

hundreds of thousands of microplastic particles per kilo of soil.

Rivers and estuaries downstream of cities carry even more, with hundreds to

thousands of particles per kilo of sediment, and some rivers showing over 100,000

pieces in a single cubic meter (m³) of water.  Meanwhile, atmospheric models16



suggest that tens of thousands of tons of microplastic fibers fall from the sky each

year, settling onto both land and sea. Even the most remote mountain snow and

Arctic ice contain traces of airborne plastic dust.

• Microplastics are now a part of Earth's natural cycles — Every ecosystem studied —

whether it's polar sea ice, deep ocean mud, freshwater lakes, or city tap water —

contains measurable plastic contamination. The total environmental load is now

estimated in the tens of millions of tons, and without significant changes in how

plastics are made, used, and disposed of, annual microplastic emissions are

expected to double by 2040.

This means that plastic pollution is no longer a distant problem affecting only

marine life. It's in the air you breathe, the food you eat, and the water you drink. The

analysis points to a stark reality — plastic appears to have become a persistent

feature of the planet, embedded in the systems that sustain life.
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Table 3: Microplastic loads span orders of magnitude across compartments, with oceans

and soils acting as dominant long-term sinks yet atmospheric fallout providing a

pervasive transport vector. Note: This table was created by the author specifically for



this study, synthesizing quantitative data from the cited literature.

Rethinking Plastics — Greener Polymers to Lower Long-Term
Risk

To stem the tide against microplastic pollution, chemists are now rethinking plastic from

the ground up in the form of "green polymers." They're focusing on materials that break

down naturally, contain fewer toxic additives, and are made from renewable resources.

• Biodegradable plastics: promising but imperfect solutions — One example is

polyhydroxyalkanoate (PHA), which breaks down in soil or seawater into harmless

substances like carbon dioxide, water, and biomass. Another is polylactic acid

(PLA), which is made from plant sugars such as corn or sugarcane. PLA is now

widely used in compostable cups and packaging, and under the high heat and

moisture of industrial composting, it breaks down within months.

However, PLA decomposes much slower in cooler, natural environments like the

ocean, prompting ongoing research to improve its breakdown rate. These

bioplastics represent a major step forward, but scientists caution that they are not

perfect substitutes yet. They cost more to make and often need specific conditions

to fully degrade.

• Engineering plastics with on-demand self-destruct features — Here, plastics are

engineered to fall apart on command. To achieve this, chemists will add special

chemical links into the plastic that can be broken by light, heat, or moisture, causing

the material to break down after use. Interestingly, some scientists have already

built enzymes directly into plastics so that when triggered, say, by high humidity or

temperature, they begin to digest the material from the inside out.

The smart design of these new plastics means that products could serve their

purpose and then safely self-destruct, instead of persisting in landfills or waterways

for decades. Scientists are also exploring enzyme technologies that can break

down common plastics like polyethylene (PET) back into their building blocks.



With this in mind, one engineered enzyme, PETase, has shown the ability to digest a

PET bottle within days in laboratory conditions, though scaling it up to industrial use

remains a challenge.

• Reducing toxic additives in everyday plastics — Many everyday plastics contain

additives such as phthalates, used to make them flexible, and brominated flame

retardants, used to prevent fires. These chemicals often leach out and may interfere

with hormonal signaling in both people and animals.

To address this, researchers are creating natural plasticizers made from castor oil

or citric acid and developing halogen-free flame retardants. This "benign-by-design"

approach means every stage of a plastic's life, including its breakdown, can now be

harmless.

• Turning waste and renewables into next-gen plastics — Scientists are even

experimenting with using waste gases like carbon dioxide and methane, or

renewable sources such as algae and cellulose, to create new biodegradable

plastics that are less likely to persist in marine environments.

However, greener plastics still face economic hurdles — they cost two to five times

more than conventional ones, compete with agriculture for resources, and can still

produce microplastics if poorly designed.

Life-Cycle View of Microplastics — From Birth to Disposal (and
Back Again)

Viewed through a life-cycle assessment (LCA) perspective, microplastics are created at

every stage of a plastic product's life, from the moment it's made until it's thrown away.

This is crucial in understanding the ever-growing microplastics problem because it

shows that disposal isn't the only problem — it's built into the very way plastic is

designed and used.



• The problem starts even before you touch a plastic product — During

manufacturing, tiny pellets called nurdles — used as the raw material for most

plastic goods — spill into the environment by the hundreds of thousands of tons

each year. These nurdles are already microplastics, and once they escape, they can

spread through rivers and oceans.

Factories that handle powdered plastics also release fine dust, exposing workers

and nearby communities to airborne microplastics. These early-stage emissions are

often ignored in pollution statistics, even though they represent one of the largest

sources of plastic leakage globally.

• The use phase — Basically, this is what happens when consumers get their hands

on plastic products. For example, every time you wash synthetic clothes, tens of

thousands of plastic fibers break off and flow into wastewater.

Even simple actions like opening and closing plastic caps shed micro-sized

particles. These are called "legacy microplastic emissions," meaning the ongoing

pollution that comes from using products after they leave the factory. Because

these fragments are so small, they slip past most filters and spread into

ecosystems everywhere, making microplastic release a constant feature of modern

life.

• Disposal brings the cycle full circle — In landfills, plastics break apart under

sunlight and temperature changes, releasing more microplastics into soil and

groundwater. Open dumps, which are still common in lower-income areas, allow

waste to scatter into the open environment, while incineration can release ultrafine

plastic particles if not carefully controlled. Even recycling, though helpful for

reducing new plastic production, creates dust during shredding and melting.

• Once microplastics escape, they cycle through nature — The process starts in

plankton and fish, then moves up to your plate. According to some estimates,

people who eat plenty of shellfish can consume around 11,000 microplastic

particles each year.19



Solving this problem means acting at every stage of the plastic life cycle. Viable

suggestions include designing materials that shed less, improving filtration

systems, containing landfill leaks, and promoting global waste management

standards. If proper practices are adopted worldwide, the amount of plastic

entering the oceans could be cut by about one-third by 2040 — a major step toward

breaking the endless cycle of plastic pollution.

Table 4: Life-Cycle Assessment Comparison of Plastic Types. CO e = carbon dioxide

equivalent; MP = microplastic. Production costs for bioplastics remain 2x to 5x higher

than conventional plastics, limiting scalability.  Marine biodegradation times represent

optimal conditions; actual degradation may be slower depending on temperature and

microbial community composition.
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Policies Aimed at Reducing Plastic Waste and Toxic Additives

Governments worldwide are beginning to take stronger, more coordinated action against

plastic waste and toxic additives. As mentioned earlier, the fight against microplastic

pollution isn't only about cleanup — it's about preventing pollution before it starts.

Countries have used everything from bag bans and bottle deposits to global treaties and

corporate responsibility rules to stop plastics from leaking into the environment. The

most successful policies are those that tackle plastic at its source, encourage safer

materials, and hold companies accountable for the full life cycle of their products.

• One of the earliest victories came from banning single-use plastics and products

that shed microplastics by design — The European Union's (EU) 2019 Single-Use

Plastics Directive targeted throwaway items like straws, cutlery, and cotton swabs.

Similar policies have spread globally, cutting visible plastic waste and forcing

businesses to switch to reusable or compostable options.

In the United States, the Microbead-Free Waters Act of 2015 banned plastic

microbeads from face washes and toothpastes,  setting off a global chain reaction

of similar laws in Canada, the United Kingdom (U.K.), Australia, and beyond.

• The bans have had measurable results — After the U.K. ban took effect, microbeads

in wastewater dropped by more than 90%.  In 2022, the EU went even further,

passing a rule to phase out intentionally added microplastics in products like

detergents and fertilizers. This rule is projected to prevent hundreds of thousands

of tons of pollution over the next 20 years.
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Table 5: Policy Instrument Effectiveness Assessment. Effectiveness data represent best

available estimates from policy evaluations and may vary by region and implementation

rigor. "Implementation gaps" reflect current limitations identified in peer-reviewed

assessments.

• How countries are tackling the hidden chemical side of plastic pollution — Many

plastics contain additives like phthalates and bisphenol A (BPA) that may disrupt

hormonal signaling and harm health. The EU and U.S. have banned these in toys and

baby bottles, and Japan has phased out toxic PVC additives in food packaging.



These efforts had a positive impact, as researchers found lower levels of flame

retardants in breast milk and fewer traces of harmful chemicals in packaged foods

after bans took effect.

However, companies often replace banned substances with similar, untested

chemicals that turn out to be just as harmful. This corporate game of whack-a-mole

has prompted scientists to call for class-based bans, where entire groups of

hazardous chemicals are restricted together, rather than one at a time.

• There is a growing movement toward corporate accountability and international

coordination — Extended producer responsibility (EPR) programs are reshaping how

companies handle plastic waste by making them financially responsible for cleanup

and recycling. Producers will now pay higher fees for packaging that's hard to

recycle or contains toxic additives. Meanwhile, lower fees will be imposed for safer,

more sustainable designs.

Deposit-return systems for drink containers and minimum recycled-content rules

are helping to close the loop, keeping plastics in use and out of nature. At a global

level, the United Nations (UN) is negotiating a legally binding Global Plastics Treaty

that could limit virgin plastic production and phase out hazardous additives

worldwide.

• It's time to take a stronger stand — Voluntary efforts alone have failed. What's

needed are binding, enforceable laws that address plastics across their full life

cycle, from production to disposal. An integrative plan containing local bans, global

treaties, smarter product design, and public investment in waste systems is needed

to successfully limit the flood of plastic entering the planet's air, soil, and seas.



Table 6: Policy momentum is shifting, with bans, levies and global treaties that

collectively aim to curtail intentional MP emissions. Note: This table was created by the

author specifically for this study, summarizing policy developments from the cited

literature.

Frequently Asked Questions (FAQs) About the Global
Microplastics Problem

Q: What are microplastics, and why are they a growing concern?

A: Microplastics are tiny fragments of plastic smaller than 5 mm that form when larger

plastics break apart. Nanoplastics are microscopic and can enter living cells. Both are

found everywhere — from the deepest ocean trenches to your food — and have been

associated with growing concern because they accumulate in the body and environment

over time.

Q: How did plastics become such a big part of modern life?
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A: Plastics revolutionized the 20th century after Bakelite's release in 1907. Their low

cost, durability, and versatility led to widespread use in everything from packaging to

medicine. However, the same qualities that made plastics valuable also make them

persistent pollutants that linger for centuries, filling landfills and oceans alike.

Q: How is plastic pollution affecting the planet and human health?

A: Plastic waste has spread worldwide, contaminating oceans, soils, and even the air.

Scientists have detected microplastics in Arctic ice, mountain snow, and human organs

like the lungs and brain. Although research is ongoing, rising plastic exposure has been

linked to hormonal imbalances, reduced fertility, and cardiovascular concerns —

including via xenoestrogens leached from microplastics — though direct causation

remains under investigation.

Q: What's being done to reduce plastic pollution?

A: Countries are implementing bans on single-use plastics and microbeads, creating

recycling incentives, and developing new materials that break down safely. The EU, U.S.,

and UN are leading efforts to regulate production and push for global treaties to cut

plastic waste and toxic additives.

Q: What solutions offer hope for the future?

A: Scientists are developing "green polymers" that biodegrade naturally and using

enzyme-based recycling to break plastics down faster. Stronger policies, better waste

systems, and international cooperation can also reduce ocean pollution.

This article is for informational purposes only and does not constitute medical advice.

Consult a qualified health care provider before making changes to your health regimen.
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