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Abstract

Microplastics are solid synthetic plastic particles, typically between 1 nanometer (nm) and 5 millimeters (mm), and
composed of mixtures of polymers, functional additives, and other intentionally and unintentionally added chemicals. They
are often intentionally manufactured and added to products for specific purposes, but they are also unintentionally formed
from the fragmentation of macroplastic debris in the environment. Research shows that microplastics are widely
distributed in the environment. They have been found in marine, freshwater, and terrestrial ecosystems, in indoor and
outdoor air, and in seafood, plants, salt, and bottled water. Evidence is also growing on the potential adverse effects on
human and wildlife health, as well as the social, ecological, and ecosystem service impacts.

As public concern about microplastics grows, the regulatory landscape for these contaminants has also changed.
Microplastics are more frequently mentioned in policy frameworks and regulations today, with several countries banning
the manufacture and sale of personal care products containing microplastics. Others have introduced restrictions on the
sale of single-use plastics, aiming to reduce plastic waste from entering the environment. If the momentum is maintained,
we may see regulations targeting reductions in plastic production, enhancing recycling and waste management, and
investing in sustainable alternatives.

This review in the Process Economics Program (PEP)’s Environment and Safety Series consolidates the current state of
microplastic research from information available in the public literature and answers the following questions:

—  What are microplastics?

—  Why should we be concerned about microplastics?

—  Where are microplastics used and from where do they originate?

— How do microplastics enter the environment?

—  What are the human, environmental, and socioeconomic effects of microplastics?
— What is the regulatory landscape surrounding microplastics?

— What are the ways to abate and mitigate microplastic pollution?

The review also emphasizes the necessity of taking action to address microplastic pollution to mitigate its potential risks to
human and environmental health. Additionally, it calls for interdisciplinary research and collaboration, building scientific
justification for addressing the entire plastic lifecycle, including interventions at the source, development of alternatives,
and strong international regulatory frameworks to manage the transboundary microplastic pollution.
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