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Abstract

Microplastics are tiny pieces of plastic, all smaller than five millimetres, that are causing serious damage to our environment
and health. They are created in several ways: bigger plastic items breaking down, clothing fibres shedding, and the use of
microbeads in soaps and lotions. As these particles wash into our rivers and oceans, they become a major hazard for wildlife.
Marine animals often mistake them for food, leading to severe health consequences like internal injuries, reproductive
troubles, and changes in natural behaviour. To make matters worse, these plastics can soak up harmful chemicals and carry
dangerous germs, spreading pollution throughout the water supply.
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Introduction

The 1900s marked a transformative era for the plastics
sector, fuelling a surge in the manufacturing of everything
from everyday domestic objects to intricate vehicle parts.
Today, the world is grappling with the devastating
ecological fallout from this rapid industrial expansion. A
toxic mixture of inadequate disposal infrastructure, a lack of
public knowledge, and widespread negligence has led to
planetary contamination on a massive scale. These synthetic
materials have moved beyond mere surface clutter; they
have infiltrated forests, landscapes, and the deepest reaches
of our oceans, directly endangering the health of both
humans and wildlife.

A critical component of this crisis is the presence of
microplastics tiny fragments measuring under 5 millimetres.
These materials are generally grouped into two categories
based on how they enter the environment. Primary
microplastics are intentionally created as small, functional
units, such as the industrial pellets often called "nurdles"
used to manufacture larger plastic goods. While these pellets
are shipped worldwide for production, frequent spills during
transit or factory processing led to their direct escape into
the environment, where they wreak havoc on aquatic life.
Conversely, secondary microplastics emerge as the
byproduct of larger plastic refuse—such as discarded bags,
bottles, and various wrappings breaking down over time due
to wear and exposure. These particles appear in diverse
shapes, including fibres, beads, and jagged slivers. Whether
through the air, the soil, or our water systems, these
secondary pollutants continue to permeate and degrade the
global environment.

Microplastics originate from a wide array of sources,
including the fragmentation of macro-plastic debris (Khan et
al., 2020 [l Du et al., 2021), the shedding of synthetic
fibres through laundry cycles (Li et al., 2023) I, and the use
of manufactured microbeads in cosmetic or hygiene
products (Xiang et al., 2022) [ Furthermore,
environmental weathering processes continuously fracture
larger plastic debris into increasingly minute particles
(Kutralam et al., 2023; Emenike, 2022) > °, Due to the

widespread reliance on plastic materials, these pollutants
have become pervasive across terrestrial, aquatic, and
atmospheric systems (Yang et al., 2021; Yusuf et al., 2022;
Brein et al., 2023) [20.17. 18],

Although originally identified as a strictly marine ecological
threat, microplastics have successfully entered the global
food web, making human exposure unavoidable. This shift
has prompted significant anxiety regarding their
physiological consequences. Researchers have confirmed
the presence of these particles in various human biological
samples, including faeces (Lugman et al., 2021; Schwabl et
al., 2019) % 231 oral fluids (Huang et al., 2022) [l and
placental tissue (Ragusa et al., 2021) 12, fuelling concerns
about long-term bioaccumulation and toxicity. While the
specific pathways through which these particles affect
human health remain a subject of active study, it is well-
established that microplastics infiltrate the human body
through inhalation, ingestion, and skin interaction.

The widespread habit of discarding plastic waste into
aquatic environments fuelled by a lack of accountability has
significantly exacerbated the challenge of oceanic pollution.
Consequently, the proliferation of microplastics within
marine systems has emerged as a critical international crisis.
This study aims to investigate the origins of these pollutants,
analyze their destructive influence on marine biodiversity,
and evaluate the resulting implications for human well-
being."

Types of Microplastics
Microplastics are categorized into two main types: primary
and secondary (Verma et al., 2023) (1%,

Primary microplastics: are small plastic particles directly
released into the environment. These include minute
fragments manufactured for industrial purposes (such as
those found in cosmetics) and microfibers shed from fabrics,
fishing nets, and garments.

Secondary microplastics: in contrast, are formed from the
decomposition of larger plastic items, such as water bottles.


https://doi.org/10.66856/chemistry.2026.10.2.10020

They are produced when polymers break down due to
environmental weathering.

Microplastics on Fish and other Aquatic Animals

Due to their minute size and propensity for ingestion,
microplastics pose diverse threats to fish and other aquatic
species. The severity and nature of these impacts are highly
influenced by the animal species, the quantity and type of
microplastics consumed, and the duration of exposure.
Below, we explore some of the primary negative
consequences attributed to microplastics on aquatic life.

Ingestion and Toxicity

Microplastics  pose  significant  physiological and
toxicological risks to aquatic life upon ingestion. Research
indicates that these particles can induce structural
degradation in essential organs, including the brain, liver,
gills, and digestive tract (Zolotova et al., 2022) [,
Furthermore, microplastic exposure is linked to systemic
physiological impairment, manifesting in metabolic
dysregulation, diminished reproductive success, and
disrupted behavioural patterns, alongside adverse outcomes
such as inhibited growth, oxidative stress, and decreased
appetite.

Reduced Feeding Activity

The consumption of microplastics severely hinders the
dietary intake of marine organisms, which in turn
compromises their developmental progress and longevity.
This occurs primarily through internal blockages; as non-
biodegradable particles occupy gastric space, they displace
essential nutrients and disrupt regular consumption habits.
Additionally, high concentrations of these pollutants can
trigger shifts in ethological patterns; species might shun
contaminated habitats or experience a diminished stimulus
to hunt for actual prey.

Microplastics Effects on Human Health

The presence of synthetic chemical additives in plastics,
combined with the toxic substances carried by
microplastics, poses a serious danger to human well-being
(Kumar et al., 2020) [, These pollutants permeate our
environment through wastewater and drainage systems,
while simultaneously appearing in everyday items like
cosmetics, household detergents, and fabrics. Research links
microplastic ingestion to several severe health issues,
including obesity, cardiovascular ailments, and breast
cancer. Beyond the toxic nature of the chemicals
themselves, the physical presence of microplastics within
the body serves as a persistent irritant (Campanale et al.,
2020) "), Exposure to these particles often triggers oxidative
stress, creating an imbalance where reactive oxygen species
(ROS) overwhelm the body’s natural defense systems,
leading to cellular and tissue degradation. Furthermore,
microplastics can trigger erratic immune responses, ranging
from allergic hypersensitivity to overall system failure
(Campanale et al., 2020) Bl Consequently, those affected
may experience a spectrum of detrimental health outcomes,
such as neurotoxicity, cytotoxicity, systemic inflammation,
and the unwanted migration of plastic debris into vital
organs (Bhuyan, 2022) [,

Microplastics are also frequent drivers of chronic
inflammation, a primary factor in the development of
autoimmune disorders, diabetes, and heart disease.

Additionally, they function as endocrine-disrupting agents,
wreaking havoc on hormonal balance. Long-term contact
with these plastic particulates is specifically known to
interfere with the body's ability to maintain healthy thyroid
function (Ullah et al., 2023) 1241,

Conclusion

Research into how microplastics impact human physiology
highlights the critical need to confront this pervasive
ecological crisis. These tiny synthetic fragments infiltrate
the food web via marine life, eventually reaching human
consumers who eat tainted seafood. Evidence suggests that
these particles trigger serious biological issues, such as
systemic inflammation, oxidative stress, and various
toxicological responses. Although experts are still
uncovering the long-term consequences of such exposure,
the current findings necessitate immediate, collaborative
action from government officials, corporate leaders, and the
general public to reduce contact with these pollutants and
curb their broader health and environmental impact.
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