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Abstract

Microplastics have been present in the marine environment for a long time and
have been found in various levels of the water and on the bottom of the ocean and
on beaches around the world. The main focus of this paper is to explore the
problem of plastic pollution in the ocean and the detrimental effects it has on
human populations, marine life, and their living spaces. It highlights the fact that
plastics take ten to twenty years to degrade, and that plastic pollution kills over one
million marine species annually. This paper mentions the high percentage of plastic
waste in the South Asian region and the consegquences of inadequate handling of
solid waste on the quality of soil, air, and water. The research also delves into the
effect of microplastics and their impact on the natural world., including the harm
and death of marine birds, animals, fish, and reptiles due to plastic entanglement
and ingestion. Further research is needed to address knowledge gaps in the field,
such as a clear and consistent microplastic size definition, adequate technol ogies for
identifying minute microplastics and nano plastics, and improved and adopted
routine, high throughput microplastic sampling procedures.
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I ntroduction

Plastics are al around us and have become a hot
issue in academic circles (Duan, 2020). The
accumulation of plastic materials and fragments
in the environment that harms human populations,
wildlife, and the place they live inisreferred to as
plastic pollution. However, did you know that it
takes them ten to twenty years to degrade? In
addition, plastic kills over one million marine
species annually, including turtles, fish, and
mammals (Singh, Mishra, & Das, 2020). In the
South Asian region, the third greatest percentage
of municipal solid trash is made up of plastic in
the form of bags, bottles, packaging, etc. (World
Bank, 2012). One might assume that the
lockdowns have resulted in less waste due to
decreased consumption (Lopez, 2021). The
quality of the soil, the air, and the water are all
impacted by improper solid waste management
(Das, Lee, Kumar, Kim, Sang So0 Lee,
Bhattacharya, 2019). According to Douglas
Lobber (2017), there are numerous issues with
plastic shopping bags around the world, and
human and environmental impacts are the biggest
ones. While marine life can be suffocated and
starved by larger plastic objects such as bags and
straws, the consumption of fish and other animals
contaminated with microplastics also poses a risk
to human health. Human exposure to plastic can
disrupt hormones and have negative effects on
pregnancy and birth (Polka, 2018)

The impact that large plastic waste, referred to as
'microplastics, may have on the marine
ecosystem has been a subject of extensive debate
and ecological examination for a considerable
time. Microplastics inclusion in the aesthetics of
the aguatic environment, as well as the economic
ramifications for the tourism sector, is a risk for
many marine industries such as transportation,
fishing, energy generation, and agriculture since
plastic could cause tangles and harm to the
serious environmental problems, and equipment
(Mofijur, Ahmed, & Rahman, 2021). The
environmental impact of microplastics includes
the harm and death of marine birds, animals, fish,
and reptiles as aresult of plastic entanglement and
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ingestion (Cole, Lindeque, Hasband, &
Galloway, 2011). Microplastics are classified as
hazardous because of their microscopic size.
Bioavailable to organisms throughout the food
web their composition and relatively wide surface
area make them prone to attaching Organic
contaminants in the water, as well as plasticizer
leaching that is harmful Ingestion of microplastics
may therefore by introducing toxins to the base of
the food chain, from which there bioaccumulation
potential (Okoye, Addey, & Oderinde, 2022).

The transmission of harmful compounds to biota
by microplastic intake is a maor concern.
However, little existing research has investigated
toxicity. Using microplastic vectors in preparation
for the future, the researcher presents a list of
knowledge gaps that we believe should be
addressed by the further community of scientists
such as (1) employing a clear and consistent
microplastic size definition, with additional size
definitions for nano- and mesoplastics, (2)
develop adequate technologies for identifying
minute microplastics and nano plastics in the
water column and sediment and (3) improve and
adopt routine, high-throughput microplastic
sampling procedures to alow for better
comparison of results from various study sites.

The main goa of this research is to address the
problem of microplastics as pollutants in the
marine environment. It is believed that in order to
effectively tackle this issue, the government
should first pass laws that restrict the sources of
plastic waste and the use of plastic additives.
Additionally, the plastic industry should take
responsibility for its products after they have been
used by implementing recycling or upgrading
programs.

Objective of the Study

The objectives of this paper are: (1) to determine
the objective of other studies (2) to determine the
results of previous research (3) and highlight
necessary recommendations in light of the
previews and presented literature review. The
study aimsto identify effective strategies for
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mitigating the negative effects of microplasticsin
the marine environment and to inform policy and
management decisions related to plastic pollution
in the oceans.

M aterials and M ethods

Resear ch Design

A literature review is an in-depth examination of
previous research on a topic, providing an
overview of existing knowledge, findings, and
conclusions (Andruss, 2022). A literature review
can generally be defined as an organized method
of gathering and combining prior research
findings (Baumeister, Leary, Tranfield, Denyer, &
Smart, 2003). The literature review involves a
comprehensive examination of relevant studiesin
a particular area of study. A thorough and
competent literature review as a research
approach provides a solid base for enhancing
knowledge and promoting theoretica growth
(Webster & Watson, 2002). It involves listing,
describing, summarizing, evauating, and
clarifying previous research, and providing a
theoretical background for the current research.
The literature review should demonstrate to the
reader that the author has thoroughly studied,
evaluated, and incorporated the work of previous
researchers in the field and that their current

research is well-conceived. It also acknowledges
the contributions of prior researchers in the
subject area.

Data Collection

The research paper also features studies that cover
the year 2012 through 2022. Furthermore, the
researchers chose this period to better assess the
validity of the research issue under inquiry, which
has previously been conducted by severa
researchers. Because of the relevant and timely
research question, the most recent years of
coverage are deemed necessary for the paper's
validation. This would then correspond to the
research study's correctness and reliability.

Results and Discussion

This section presents a summary of the literation
reviewed for this study, which pertains to
microplastic as a pollutant in the marine
environment. The overview includes the
objectives, findings,implications
recommendations, recommendations, and future
scope and limitations of previous studies. This
section ams to provide a comprehensive
understanding of the related studies on this topic.

Table 1. Objectives of the Sudy

Objectives

Author

The impact of plastic waste on aguatic (Stephanie, Hara, Patrick, Lydia, Victoria,

animals such asfish, crabs, and birds

Wilson & Karen, 2012); (Tulio, Rochman&
C. M, 2019); (Gawsia Wahidunnessa,
Heather, Emily Duncan, Imogen, Nazmul,
Nelm, Sarah, Sarker, Subrat, Sunanda &
Bushra, 2021); (Shiva & Subhankar, 2017)

Potential harm to human health

(Al-Thawadi & Salwa, 2020); (Halden &
Rolf, 2010)

The effects of plastic pollution on sea ecology

and marinelife.

(Marcus, Nikolai, Martin, Anna, Gwen &
Stiv, 2013); (The Blue, 2013)

The effect of microplastics on the

environment

(Matthew, Pennie, Claudia, Galoway &
Tamara, 2011); (Coscodan, 2022)
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As shown in the Table 1, the negative impacts of
plastic waste on the environment and living
organisms have been well-documented in
numerous studies. Plastic waste has been shown
to have harmful effects on aquatic animals, such
as physical injury and reduced growth due to
ingestion (Stephanie et al., 2012), changes in the
chemical composition of animal tissues and
organs (Hara et a., 2019), and entanglement and
death of marine mammals, birds, and reptiles
(Wahidunnessa et a., 2021). Plastic waste in the
ocean can also have negative impacts on remote
coastal and idand ecosystems (Shiva
& Subhankar, 2017). Human hedlth is also at risk
due to exposure to plastic chemicals, which can
leed to endocrine disruption, reproductive
toxicity, devel opmental toxicity (Al-
Thawadi& Salwa, 2020), and persistent and
bioaccumulative plastic chemicals (Halden &

Rolf, 2010). Plastic pollution in the ocean has
been shown to have negative impacts on
biodiversity and ocean food webs (Marcus et al.,
2013) and to modify the distribution of species
(The Blue, 2013). Microplastics have been shown
to have negative impacts on the health and
survival of organisms that ingest them (Matthew
et al., 2011) and contribute to the contamination
of soil and freshwater systems (Coscodan, 2022).

This table presents the results of the studies in a
more detailed manner by outlining them
individually, in contrast to the first table that
grouped the studies into three categories. This
table provides a more thorough anaysis of each
study and enables a more complete understanding
of the studies, instead of the broad perspective
provided by the classification in the first table.

Table 2. Findings of Related Sudies

Findings

Author

Studies have shown that microplastics and
nanoplastics can be consumed by various
aquatic creatures, from tiny plankton to big
fish, causing harm to their internal organs and
hindering growth and reproduction.

(Al-Thawadi, Salwa, 2020)

Research has revealed that Northern fulmars
have a significant rate of plastic ingestion,
with most birds examined had plastic in their
stomachs. Additionally, studies have found
that the amount of plastic detected in the
digestive systems of Northern fulmars has
increased over time, revealing a worsening
issue of plastic contamination in the region.

(Avery-Gomm, Stephanie; D.O’Hara, Patrick;
Kleine, Lydia; Bowes, Victoria; Wilson,
LaurieK.; L.Barry, Karen, 2012)

Research has shown that plastic waste is
prevalent in oceans and coastal regions and
can have detrimental effects on marine life
and ecosystems, such as physical harm to
internal  organs, decreased growth and
reproduction, and the transfer of harmful
chemicals to organisms

(Bucci, K.; Tulio, M.; Rochman, C. M., 2019)

Studies have found that the presence of plastic
waste in aguatic environments in Bangladesh
can result in aguatic animals becoming
entangled or ingesting plastic, leading to
physical harm to their internal organs and
decreased growth and reproduction.

(Chowdhury, GawsiaWahidunnessa;
J.Koldewey, Heather; EmilyDuncan;
E.Napper, Imogen; HasanNiloy, Md. Nazmul;
E.Nelm, Sarah; Sarker, Subrat; Bholah,
Sunanda; Nishatij, Bushra, 2021)
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Studies have found that microplastics can
exert a significant influence on sea creatures
and their environments.,, such as causing
physica harm to internal organs, reducing
growth and reproduction, and transferring
toxic chemicals to organisms.

(Cole, Matthew; Lindeque, Pennie; Halsband,
Claudia; Galloway, Tamara S, 2011)

Research has reveadled that plastic waste is
widespread in the South Pacific subtropical
gyre, aregion where ocean currents converge
and plastic waste accumulates. Studies have
found that this plastic debris can have
detrimental effects on marine life and
ecosystems, such as causing physical harm to
internal  organs, reducing growth and
reproduction, and transferring toxic chemicals
to organisms.

(Eriksen, Marcus; Maximenko, Nikolai;
Thiel, Martin; Cummins, Anna; Lattind,
Gwen; Wilsona, Stiv, 2013)

Research has shown that certain types of
plastic, including polyvinyl chloride (PVC)
and polyurethane (PU), can release substances
known as plasticizers and other additives that
can be dangerous when inhaled or ingested.

(Halden, Rolf U., 2010)

Research has shown that marine creatures,
including fish and shellfish, can ingest
microplastics, resulting in physical harm to
their interna organs and decreased growth
and reproduction.

(Sharma, Shiva; Chatterjee, Subhankar, 2017)

Research has indicated that individuals can
make small changesin their habits to decrease
their use of plastic and prevent plastic
pollution from reaching the ocean.

(Marble, The Blue, 2013)

Research has revealed that specific
microorganisms, like fungi and bacteria, can
efficiently break down plastic materials
through the process of phytoremediation.

(Michael, Coscodan, 2022)

The studies by Al-Thawadi (2020), Avery-Gomm
et a. (2012), Bucci et al. (2019), Chowdhury et
a. (2021), Cole et a. (2011), Eriksen et al.
(2013), Haden (2010), Sharma and Chatterjee
(2017), Marble (2013), and Coscodan (2022)
show the negative impacts of plastic waste,
particularly micro- and nano plastics, on aguatic
creatures and environments. These studies
indicate the presence of plastic waste in various
aguatic environments, including oceans, coastal
regions, and remote areas like the South Pacific
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subtropical gyre. The studies demonstrate that
plastic waste can lead to physical harm to internal
organs, reduced growth and reproduction, and
transfer of toxic chemicals to organisms. Plastic
waste can also release dangerous substances when
ingested or inhaled. The studies highlight the need
for individuals to reduce their use of plastic and
for collective action to prevent plastic pollution.
However, a study by Coscodan (2022) suggests
that phytoremediation by specific microorganisms
can effectively break down plastic materials.



Int. J. Adv. Multidiscip. Res. (2023). 10(2): 69-78

This table presents the recommendation provided
by each study. This table offers a handy summary
of the recommendations made by the available

Table 3. Recommendations of Related Studies

Recommendations

Author(s)

Conducting additional research on the
detrimental impacts of microplastics and
nanoplastics on aguatic organisms.,,
including both laboratory and in-the-wild
investigations to understand how these
pollutants cause harm and the long-term
conseguences of exposure.

(Al-Thawadi, Salwa, 2020)

Examining the rates a which Northern
fulmars consume plastic in various areas
of the eastern North Pacific to see if there
are any differences in the amount of
plastic pollution across the region.

(Avery-Gomm, Stephanie; D.O’Hara,
Patrick; Kleine, Lydia; Bowes, Victoria;
Wilson, LaurieK.; L.Barry, Karen, 2012)

Conducting additional research  to
examine the specific impacts of plastic
pollution on various marine creatures and
the environments they inhabit.

(Bucci, K.; Tulio, M.; Rochman, C. M.,
2019)

Creating and executing plans for
managing waste that effectively decreases
the amount of plastic entering aquatic
ecosystems.

(Chowdhury, GawsiaWahidunnessa;

J.Koldewey, Heather; EmilyDuncan;

E.Napper, Imogen; HasanNiloy, Md.
Nazmul; E.Nelm, Sarah; Sarker, Subrat;
Bholah, Sunanda; Nishatij, Bushra, 2021)

Creating advanced techniques and tools to
identify and measure the presence of
microplastics in the ocean, such as
utilizing satellite imagery and involving
the participation of members of the public
in data collection.

(Cole, Matthew; Lindeque, Pennie;
Halsband, Claudia; Galloway, Tamara S,
2011)

Carrying out more extensive and regular
evaluations of plastic waste in the gyre to
gain aclearer understanding of the spread,
makeup, and dimensions of plastic
particles.

(Eriksen, Marcus; Maximenko, Nikolai;
Thiel, Martin; Cummins, Anna; Lattind,
Gwen; Wilsona, Stiv, 2013)

Further research over an extended period
of time is required to gan a more
comprehensive understanding of the
potential negative impacts on health
caused by being exposed to plastic
pollution.

(Halden, Rolf U., 2010)
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The study should aim to give a thorough
understanding of what is currently known
about the impacts of microplastic
contamination on both oceanic organisms
and human well-being.

(Sharma, Shiva; Chatterjee, Subhankar,
2017)

Collecting information through surveys
and conversations to understand the
current views and actions regarding the
use and disposa of plastic in different
neighborhoods.

(Marble, The Blue, 2013)

Additional research should be done to
examine the ability of various plant types
to remove plastic pollutants through

phytoremediation.

(Michael, Coscodan, 2022)

The current research emphasizes the need for
further investigation into the impacts of plastic
pollution,  specificaly  microplastics and
nanoplastics, on the environment and human
health. This is supported by studies by Al-
Thawadi (2020), Avery-Gomm et a. (2012),
Bucci et a. (2019), Chowdhury et a. (2021), Cole
et a. (2011), Eriksen et al. (2013), Halden (2010),
Sharma and Chatterjee (2017), Marble (2013),
and Michael (2022). These studies call for a better
understanding of how plastic pollution causes
harm to aquatic organisms, differences in plastic
consumption by wildlife, specific impacts on
marine  creatures and  their  habitats,
implementation of effective waste management
plans, advanced techniques to measure
microplastics, regular evaluations of plastic waste
in the ocean, the investigation into potential
health impacts, a comprehensive understanding of
the impacts of microplastic contamination, public
views and actions towards plastic use and
disposal, and the ability of plants to remove
plastic pollutants through phytoremediation. These

findings highlight the importance of further researchin
thisarea.

Conclusion

In conclusion, various studies have demonstrated
that plastic pollution is a significant problem in
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marine environments, with microplastics and
nanoplastics found to be harmful to various
aquatic creatures. Research has shown that these
pollutants can cause physica harm to internal
organs, hinder growth and reproduction, and
transfer toxic chemicals to organisms. Studies
have also revealed that plastic waste is prevalent
in oceans and coastal regions and that the
ingestion of plastic by marine animals is a
growing problem. The studies also highlighted
specific types of plastic, such as PVC and PU,
which can release dangerous substances when
inhaled or ingested.

Recommendations

The studies have aso recommended conducting
more research on the detrimental impacts of
microplastics and nano plastics on aguatic
organisms and developing effective waste
management strategies to decrease the amount of
plastic entering aquatic ecosystems. Additionally,
it's highlighted that specific microorganisms can
efficiently break down plastic materials through
the process of phytoremediation and individuals
can make small changes in their habits to decrease
their use of plastic and prevent plastic pollution
from reaching the ocean.
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