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Plastic pollution is now pervasive in our environment, contaminating
everywhere from our homes and workplaces to the planet's deepest
recesses. The problem regularly makes headlines, with the spotlight
turned toward ocean pollution in particular.
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The startling images of plastic pollution may seem far removed from our
lives, but they should not distract us from a problem that is less visible
and so receives far less attention and affects human beings and
ecosystems—microplastic and nanoplastic contamination.

In contrast to macroplastics, which result from the degradation of larger
objects (found in the form of paint flakes or fibers, for example),
microplastics are usually defined as particles whose size or dimensions
do not exceed 5 mm. They have no minimum size.

As for nanoplastics, these can be no larger than 0.1 micron, equal to
1/10,000th of a millimeter. Rather instinctively, we were able to predict
that the smallest particles could enter organisms, but this had never
actually been demonstrated until recently.

Microplastics in our blood

In 2022, a study conducted by several teams in the Netherlands showed
for the first time ever that microplastics were present in the blood of 22
healthy human volunteers at an average concentration of 1.6 mg/L.

The kinds of plastics detected varied greatly, and including polyethylene
terephthalate (PET), used to make water bottles and other items;
polyethylene, used to produce food containers; and polystyrene, whose
uses include fresh produce packaging and yogurt pots.

It should be noted that the study focused solely on particles with
dimensions of 700 nm and above, and that there is as yet no information
on the smaller particles categorized among the many forms of
nanoplastics.

Adverse health effects in animals
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Although no effects on human health were reported in the study,
research conducted on animals or using cellular models (some of which
modeled human cells) have documented a host of biological impacts
from microplastics, including cellular lesions, oxidative stress and
damage to DNA.

In these cases, either the microplastics cause the effects directly or they
act as carriers of other harmful substances. Moreover, some of these
substances, such as bisphenols or phthalates, are actually found in the
composition of some plastics.

Generally, this contamination may manifest as inflammation or fibrosis,
whose effects are already observed in humans via other ways of entry,
such as the respiratory tract. The lungs, for instance, have been a
reported site of contamination for workers in the plastics industry.

Migration into food and drink

How can we explain this contamination of the healthy volunteers in the
study? Simply put, it is linked to the food chain, although this method of
microplastics exposure remains difficult to characterize or measure, with
results varying drastically between 0.2 mg per year and 0.1 to 5 g per
week.

Nonetheless, a vast number of studies (more than 1,000) clearly indicate
that several molecules can migrate into food or drink upon contact. This
is the case for reusable plastic sports bottles, which shed a huge quantity
of components, and all the more so when cleaned in the dishwasher.

An effective way to prevent potential health risks from microplastics and
nanoplastics would be to reduce our exposure, especially in our digestive
tract. It is vital for us to change practices at the consumer level,
particularly with for the most vulnerable—pregnant women, infants,

3/6

https://phys.org/tags/human+cells/
https://pubmed.ncbi.nlm.nih.gov/32111046/
https://pubmed.ncbi.nlm.nih.gov/32111046/
https://pubmed.ncbi.nlm.nih.gov/28531345/
https://pubmed.ncbi.nlm.nih.gov/30861380/
https://pubmed.ncbi.nlm.nih.gov/33130380/
https://pubmed.ncbi.nlm.nih.gov/33130380/
https://pubmed.ncbi.nlm.nih.gov/35091188/


 

young children and adolescents, whose systems of detoxification have
not yet matured and whose bodies are still developing.

It should also be noted that these groups are more exposed to plastics per
pound of body mass than adults are, further compounding the risks to
their health.

The perils of reheating food in plastic containers

Positive changes that we can make include reducing our consumption of
processed products and packaged raw products; limiting use of
containers or components made even partially from plastic (such as
cardboard cups, pizza boxes, etc.); and avoiding storing, cooking or
reheating food in plastic containers (when using a microwave, for
instance).

This is because it has been demonstrated that heat causes plastic
components to break down, which, in turn, causes particles to leach into
our food.

These more positive habits would also help reduce the overall amount of
microplastics and nanoplastics in our environment and ecosystems,
leading to a natural decrease in the contamination of our digestive
system.

Starting from 2025, France will be banning single-use plastic containers
in collective catering (especially school cafeterias).

But are the alternatives any better? In France, it is up to each
municipality to choose which alternative materials to use, whether these
be stainless steel, cellulose (a component of plant cell walls), bamboo or
bioplastics.
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Bioplastics may not be any safer

Containers made from bioplastics are a handy alternative widely used by
the agrifood industry, since they are lighter than the more conventional,
allegedly "inert" receptacles made of stainless steel or glass.

But what are bioplastics made of? They are sourced from plants, but
blended with synthetic materials to ensure that they are as waterproof as
traditional plastics.

Upon seeing the prefix "bio," consumers may be led to believe that they
are purchasing a natural product that presents no health risk. In terms of
regulations, bioplastics must undergo the same tests other plastic
containers, and their rate of migration into food is also capped at 60
mg/kg.

Unfortunately, only a small number of tests (primarily regarding their
effects on DNA) have been carried out, none of which examine their
potential impacts as hormone disruptors. Recent scientific literature has
not yet proved whether or not they are harmless to humans. Lastly, when
it comes to biodegradability, all bioplastics still break down into
microplastics.

Stay wary of 'alternatives'

Such questions are important to consider in a world that tends to brush
away the environmental impact of certain products by offering
alternatives (think of biofuels, "green" hydrogen or e-cigarettes) whose
effects themselves are little known. In this respect, the substitution of
bisphenol A with other bisphenols (such as S and F) should make the
scientific community stop and think, as reports increasingly show them
to have similar or other deleterious effects.
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Given their origin and manufacturing method, it appears only
appropriate to ask these same questions with regard to "bioplastics," so
as to prevent consumers from inadvertently becoming a source of
environmental contamination when attempting to be eco-friendly. In
France, the National Agency for Food, Environmental and Occupational
Health and Safety (ANSES) also advises against the use of
"biodegradable" or "compostable" single-use plastic bags in household
compost bins, as it is not certain that such products break down fully
during composting.

It is crucial that local authorities be better informed on the
characteristics of bioplastics. This will allow them to design policies that
will help protect consumers, especially children, who are particularly
vulnerable to pollution.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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