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INTRODUCTION 
 

Microplastics are plastic particles that are less than 5 

millimeters in size and have become an environmental 

problem of great concern throughout the world. These 

tiny particles are found in a variety of sources and have 

contaminated aquatic ecosystems, including rivers, lakes, 

and oceans. In this article, we will explore the presence 

of microplastics in water, their impact on aquatic 

organisms, and the efforts needed to address this growing 

problem.
[1-12]

 

 

In figure 1, different fragments of plastic products can be 

seen in a water bottle. 
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SUMMARY 
 

Microplastics are tiny plastic particles found in bodies of water, and their presence represents an 

increasingly important environmental and public health problem. These microplastics can have a variety of 

sources, including fragmentation from larger plastics, wear and tear from synthetic products, and direct 

release from cosmetic and personal care products. These microplastics enter water bodies through different 

routes, such as sewage systems, surface runoff, and atmospheric deposition. Once in the water, they have a 

significant impact on aquatic organisms. They can be ingested by a wide variety of species, from 

microorganisms to fish, seabirds, and marine mammals. They can accumulate in the tissues of these 

organisms and cause physical damage, such as intestinal obstructions and reduced feeding capacity. 

Additionally, microplastics can act as vectors for toxic chemicals, as they can adsorb and transport 

contaminants present in water, posing additional risks to aquatic life. As for the effects on human health, 

although more research is still needed, there are concerns about the possible negative impacts of 

microplastics. Ingestion through food, especially contaminated shellfish, raises the possibility of transfer 

of plastic particles and associated chemicals to humans. It has been suggested that microplastics can cause 

inflammation and damage in the gastrointestinal tract, as well as the release of toxic chemicals into the 

human body. In addition, there is also the potential for respiratory exposure through inhalation of airborne 

microplastics. To address this problem, concrete actions are required. It is essential to reduce the 

consumption of single-use plastics and improve waste management to prevent microplastics from reaching 

bodies of water. The implementation of advanced technologies in wastewater treatment plants is also 

necessary to effectively capture and remove microplastics. In addition, continued research, public 

education, and international cooperation are needed to increase awareness of the problem and develop 

effective mitigation strategies. Microplastics in water represent a threat to aquatic ecosystems and human 

health. To protect our ecosystems and our health, it is crucial to take measures to reduce pollution by them, 

improve waste management and promote sustainable practices in the consumption of plastics. 
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Figure 1: Fragments of isolated plastic products in 

water. 

 

Microplastics have emerged as a major environmental 

concern in recent decades. These tiny particles, 

measuring less than 5 millimeters in diameter, are widely 

distributed in bodies of water around the world, from 

rivers and lakes to oceans. As awareness of microplastics 

has grown, concern about their harmful effects on 

aquatic ecosystems and human health has also grown.
[13-

19]
 

 

They originate from different sources and come in 

various forms. Some are generated through the 

fragmentation of larger plastics that have been discarded 

in the environment. These can come from bottles, 

containers, bags and other plastic products of common 

consumption. Other microplastics are the result of the 

breakdown of synthetic fibers present in clothing, 

released during machine washing, and subsequently 

transported to water systems through wastewater.
[20-25]

 

 

In addition to these direct sources, they can also be 

introduced into the environment through indirect sources. 

Thus, many personal care products, such as facial and 

body scrubs, contain plastic microbeads that wash down 

the drain and end up in bodies of water. Likewise, 

atmospheric deposition also plays an important role in 

dispersion, since airborne particles can be deposited on 

aquatic surfaces through rain or snow.
[26-29] 

 

Once in the water, they disperse and become ubiquitous. 

Their minute size and buoyancy allow them to be carried 

by currents and widely distributed in aquatic systems. As 

they are ingested by aquatic organisms, they can 

accumulate in the food chain, from the smallest 

organisms to fish and marine mammals. This pollution 

poses serious threats to aquatic life, altering the 

biological processes, reproduction, feeding and health of 

marine organisms. 

 

In addition to the impacts on aquatic ecosystems, 

increasing attention is also being paid to the potential 

effects of microplastics on human health. Although more 

research is still needed to fully understand the risks, 

evidence has been found that they can enter the human 

food chain through the consumption of shellfish and 

contaminated drinking water. This raises concerns about 

possible adverse health effects, such as the transfer of 

toxic chemicals and inflammation in the gastrointestinal 

tract.
[10,30-33]

 

 

Microplastics in water represent a complex and 

constantly evolving environmental challenge. The 

widespread presence of these tiny particles in bodies of 

water and their impact on aquatic ecosystems and human 

health underscore the need to urgently address this 

problem. By understanding the sources of pollution, the 

effects on aquatic organisms, and mitigation efforts, we 

can work toward sustainable solutions that protect our 

water resources and promote a cleaner, healthier 

future.
[7,9,13,18]

 

 

Figure 2 schematically shows the transport of 

microplastics through the seas. 

 

 
Figure 2: Graphic representation of the transport of microplastics through the seas. 
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Types of Microplastics 

Depending on their origin, there are
[3,5,7]

 

 

Primaries microplastics. They are the microscopic 

plastic particles or fibers created by man. in order to 

serve as exfoliants, abrasives, binders or as 

microcomponents of other products, which end up being 

discarded directly into the environment. 

 

They find each other mostly in the form of granules 

(microspheres) so once they are used, they go down the 

drain and due to their small size, they are lost between 

the filters and are not treated in the treatment plants, like 

the particles that are in the exfoliating gels and 

toothpastes. 

 

Another very important source of microplastics is the 

cosmetic industry and the fashion industry. 

 

Microplastics in the fashion industry, since the synthetic 

laundry washing unload between half and one million 

tons annual release of plastic microfibers in wastewater. 

 

Fibers derived from petroleum include, polyester, nylon, 

acrylic, polypropylene and elastane. 

 

It is estimated that between 15% and 31% of 

microplastics in the ocean are of primary origin. 

 

Secondary microplastics. They originate from the 

degradation of larger plastics, such as bags, bottles or 

fishing nets. They come to represent between 70-81% of 

microplastics in the ocean. 

 

Sources and Routes of Microplastics Contamination 

Microplastics can have different sources and follow 

different routes of contamination before reaching water 

bodies. It is important to understand these sources and 

routes to effectively address the problem of these in the 

water. The main sources and routes of contamination 

are
[34-37]

 

 

Fragmentation of larger plastics. One of the most 

significant sources of microplastics is the fragmentation 

of larger plastic objects that have been discarded in the 

environment. Plastics, such as bottles, containers, and 

bags, can break down due to exposure to sunlight, 

mechanical wave action, and erosion. This results in the 

generation of smaller fragments, including nano and 

microplastics. 

 

Synthetic clothing fibers. Another major contributor to 

water is the synthetic fibers present in clothing. During 

the washing of garments made of materials such as 

polyester, nylon and acrylic, small plastic particles in the 

form of fibers are released and enter the water system 

through wastewater. These fibers can be transported to 

rivers, lakes and oceans. 

 

Personal care products. Many personal care products, 

such as facial scrubs, shower gels, and toothpastes, 

contain plastic microbeads. These microbeads are solid 

plastic particles that are used for exfoliating or 

decorative functions. When used and rinsed away, 

microbeads can end up in sewage systems and eventually 

make their way into bodies of water, contributing to 

microplastic pollution. 

 

Atmospheric deposition. Microplastics can also enter 

water through atmospheric deposition. Airborne plastic 

particles, such as fine dust or larger plastic fragments, 

can be deposited into bodies of water through rain or 

snow. These particles can come from various sources, 

such as the degradation of plastics in the atmosphere or 

the release of particles during industrial processes. 

 

Once they reach the water, they can follow different 

routes of contamination. Surface runoff is a common 

pathway, where they are present on soils and paved 

surfaces and are washed away by rainwater into rivers 

and lakes. Sewer systems also play an important role, as 

microplastics released through domestic and industrial 

wastewater can be transported to wastewater treatment 

plants or directly into water bodies without proper 

treatment. 

 

In addition, ocean currents can transport microplastics 

over long distances, dispersing them in remote areas and 

even affecting marine ecosystems far from pollution 

sources.
[38,39]

 

 

Therefore, they can have multiple sources and follow 

various routes of contamination before reaching water 

bodies. The fragmentation of larger plastics, synthetic 

fibers from clothing, personal care products, and 

atmospheric deposition are key sources of microplastics 

in water. Surface runoff, sewage systems, and ocean 

currents are some of the routes that microplastics can 

follow to enter aquatic ecosystems. It is essential to 

address these sources and routes of contamination to 

mitigate their presence in water and protect our valuable 

water resources.
[5,7,19]

 

 

Figure 3 shows the transformation of microplastics in the 

different water columns. 
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Figure 3: Transformation of microplastics in the different water columns. 

 

Impact on Aquatic Organisms 

The presence of microplastics in water has a significant 

impact on aquatic organisms, from the smallest 

microorganisms to fish, seabirds and marine mammals. 

 

They have a detrimental impact on aquatic organisms at 

different levels of the food chain. From zooplankton to 

fish, seabirds and marine mammals. They can affect the 

feeding, growth, reproduction and general health of these 

organisms. In addition, they act as vectors of chemical 

contaminants, exacerbating the risks for aquatic 

organisms and ecosystems as a whole. It is essential to 

take measures to reduce the presence of microplastics in 

water and protect aquatic life and aquatic ecosystems in 

general. 

 

The impact on these organisms affect
[4,10,17,22]

 

 

- Zooplankton and filter feeders. Zooplankton, like 

copepods and krill, play a fundamental role in aquatic 

ecosystems as the base of the food chain. Microplastics 

can be ingested by these organisms while feeding, which 

can have negative effects on their ability to feed, grow, 

and reproduce. Also, their presence can clog their 

filtering organs, hindering their ability to capture food 

and affecting their general health. 

 

- Fish and larger aquatic life. Fish can ingest 

microplastics directly or through their diet by consuming 

contaminated organisms. This can cause physical 

damage to their internal organs, such as the digestive 

tract, and affect their ability to properly digest and 

absorb nutrients. In addition, they can also accumulate in 

the tissues of fish, which can have consequences as they 

move through the food chain and are eaten by larger 

predators. 

 

- Sea birds and marine mammals. Seabirds and marine 

mammals, such as sea turtles, seals, and whales, are also 

affected by microplastics in the water. These animals can 

ingest microplastics by mistaking them for food or by 

feeding on prey that contains plastic particles. And they 

can cause obstruction of the digestive tract, which can 

lead to starvation, and can also release toxic chemicals 

that affect the health and reproduction of these animals. 

 

Figure 4 graphically represents the main migration routes 

of microplastics in the aquatic environment. 
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Figure 4: Main migration routes of microplastics in the aquatic environment. 

 

In addition to direct effects on aquatic organisms, they 

can also act as vectors for chemical contaminants. Some 

chemicals present in water can adhere to the surface of 

microplastics, such as pesticides, heavy metals, and 

endocrine disrupting chemicals. When aquatic organisms 

ingest contaminated microplastics, they may also be 

exposed to these toxic substances, which can have 

negative effects on their health and on ecosystems as a 

whole. 

 

Figure 5 graphically describes the contamination by 

microplastics at different levels. Thus they enter the food 

chain and later in the different populations of organisms 

and later at the different cellular and subcellular levels in 

the organisms, which can also interact with the DNA of 

the organisms to alter gene expression and their 

physiology. 

 

 
Figure 5: Contamination by microplastics at different levels. Thus, they enter the food chain and subsequently 

the population. Then they reach cellular and subcellular levels in different organisms, in addition to humans. 
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Effects on Human Health 

While research on the effects of microplastics on human 

health is ongoing, concerns have been raised about 

potential negative impacts. Although more studies are 

still needed to fully understand the risks, some potential 

human health effects related to microplastics in water 

have been identified. 

 

The main effects produced are
[6,22,24,27,31]

 

- Ingestion through the food chain. Microplastics 

present in bodies of water can be ingested by aquatic 

organisms, such as shellfish, which are an important part 

of the human food chain. If humans consume shellfish 

contaminated with microplastics, there is a chance that 

the plastic particles will also be ingested by people. 

Although the magnitude of the transfer of microplastics 

in the food chain and its impact on human health is still 

being investigated, it is an area of growing concern. 

 

- Release of chemical substances. Microplastics can 

contain or adsorb toxic chemicals present in water, such 

as pesticides, polycyclic aromatic hydrocarbons (PAHs), 

and endocrine disrupting chemicals. When ingested by 

humans, there is a potential for these chemicals to be 

released in the gastrointestinal tract and absorbed by the 

body. This raises concerns about possible adverse health 

effects, such as toxicity and interference with the 

endocrine system. 

 

- Gastrointestinal inflammation and damage. It has 

been suggested that the presence of microplastics in the 

gastrointestinal tract can trigger inflammatory responses 

and cause damage to the lining of the digestive tract. 

These effects could be related to the size, shape, and 

chemical composition of the microplastics. However, 

more research is needed to fully understand the precise 

mechanisms and effects in the human gastrointestinal 

system. 

 

- Exposure via the respiratory route. In addition to 

ingestion through food, there is also the possibility of 

exposure to microplastics via the respiratory route. 

Airborne plastic particles, including microplastics, can 

be inhaled and deposited in the lungs. Although the 

extent and effects of this exposure are still unknown, it 

raises concerns about possible impacts on lung and 

respiratory health. 

 

It is important to note that research on the effects of 

microplastics on human health is still ongoing, and 

further studies are needed to properly assess the risks and 

understand the mechanisms of action. In addition, your 

exposure can vary depending on factors such as 

geography, drinking practices, and water quality.
[36-38] 

 

Much research is being done on the effects on human 

health, the presence of them in water raises concerns 

about the ingestion of plastic particles and the possible 

release of toxic chemicals. In addition, numerous 

concerns are raised about inflammation and 

gastrointestinal damage, as well as possible exposure via 

the respiratory route. Further research is critical to fully 

understand the risks and take appropriate measures to 

minimize exposure to microplastics and protect human 

health. 

 

In figure 6, the different routes of human exposure and 

the effect of micro and nanoplastics are represented. 

 

 
Figure 6: Different routes of human exposure and the effect of micro and nanoplastics. 
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Figure 7 shows a general representation of the 

environmental fate of the different microplastics. 

 

 

 
Figure 7: A general representation of the environmental fate of microplastics. 

 

Necessary Actions 

The impact of microplastics on water, air and human 

health requires the implementation of concrete actions to 

address this growing problem. Some of the necessary 

actions will include
[22.27,31,37]

 

-Reduction of single-use plastics. A fundamental 

measure is to reduce the production and consumption of 

single-use plastics, such as bags, bottles, and disposable 

utensils. This implies promoting the use of more 

sustainable alternatives, such as reusable bags, refillable 

bottles and products of biodegradable origin. 

 

-Improvement of waste management. It is essential to 

implement efficient waste management systems that 

promote the collection, recycling and proper treatment of 

plastics. This includes public education on the 

importance of waste separation and promoting consumer 

responsibility to reduce plastic pollution. 

 

-Sewage treatment. Wastewater treatment plants must 

improve their processes to effectively remove 

microplastics present in wastewater before they are 

released into the environment. Advanced filtration and 

separation technologies must be implemented to 

effectively capture and remove microplastics. 

 

- Research and monitoring. Further research on the 

effects of microplastics in water and on human health is 

essential. This implies carrying out long-term monitoring 

studies to assess their presence in different bodies of 

water and determine the possible impacts on ecosystems 

and human health. Research should also focus on 

developing more accurate detection and analysis 

methods to assess quantity and composition. 

 

-Promotion of awareness and education. It is essential 

to raise awareness about the problems related to 

microplastics in water, both among the general 

population and among decision makers. Awareness 

campaigns should be carried out to inform about the risks 

and promote behavioral changes in reducing the 

consumption of plastics and in adopting more sustainable 

practices. 

 

-International cooperation. Given Since microplastic 

pollution is a global problem, international cooperation is 

required to address it effectively. Countries must 

collaborate on the formulation of stricter policies and 

regulations to reduce the production and use of plastics, 

as well as to improve waste management and the 

protection of water resources. 

 

Therefore, integrated and coordinated actions are needed 

at a global level to address the impact of microplastics on 

water and human health. This implies the reduction of 

the consumption of plastics, the improvement of waste 

management, the adequate treatment of wastewater, 

continuous research, public education and international 

cooperation. With collective efforts and effective 

measures, we can work towards the protection of our 
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aquatic ecosystems and the preservation of human 

health.
[6,24,36,38]

 

 

Determination of Microplastics In Waters 

The determination of microplastics in water is a field of 

research in constant development due to the growing 

concern about the environmental impact of these 

pollutants. 

 

It is important to highlight that the determination of 

microplastics in water can be a complex process and 

requires specialized equipment and techniques. In 

addition, it is necessary to carry out an adequate 

preparation and treatment of the samples before applying 

the analytical methods to minimize possible interferences 

and ensure accurate results. 

 

The determination of microplastics in water can be 

carried out by different analytical methods. Some of the 

most common methods used are
[40-47]

 

-Filtration. This method involves filtering a known 

volume of water through membranes or fine pore filters 

to retain any microplastics present. The microplastics are 

then recovered from the filters and quantified and 

characterized using microscopy or spectroscopy 

techniques. 

 

-Fourier transform infrared spectroscopy (FTIR). 

FTIR spectroscopy is used to identify and quantify 

microplastics in water samples. This technique is based 

on the measurement of the unique molecular vibrations 

of plastics, which allows their identification. 

 

- Fluorescence microscopy: Microplastics can be 

labeled with fluorescent dyes for detection and 

quantification using fluorescence microscopy. This 

technique allows direct visualization of microplastics and 

is widely used for the identification and characterization 

of particles in water samples. 

 

-Electrospray ionization mass spectrometry (ESI-

MS). ESI-MS is a technique used for the identification 

and quantification of microplastics in water. It is based 

on the ionization of microplastics in solution and their 

subsequent analysis by mass spectrometry, which allows 

the determination of the chemical composition of the 

microplastics present. 

 

-Raman spectroscopy. Raman spectroscopy is based on 

the interaction of light with molecules and allows the 

identification of microplastics based on their unique 

spectral characteristics. This technique is used to analyze 

the chemical composition of microplastics present in 

water samples. 

 

-Scanning electron microscopy (SEM). SEM is a high-

resolution technique that allows direct visualization of 

microplastics in water samples. In addition to providing 

information about the shape and size of microplastics, 

SEM can also be used to perform energy dispersive X-

ray (EDX) analysis and determine the elemental 

composition of particles. 

 

-High resolution mass spectrometry (HRMS). HRMS 

is an advanced analytical technique that allows the 

identification and quantification of microplastics in water 

with high precision. This technique is based on the 

measurement of the mass-charge relationship of the 

particles and its comparison with a reference database. 

 

-Atomic force microscopy (AFM) and scanning 

atomic force microscopy (SFAM) techniques. These 

techniques allow the observation and characterization of 

microplastics at the nanometric scale. AFM and SFAM 

can be used to measure particle roughness, assess surface 

interactions, and determine the morphology and 

mechanical properties of microplastics. 

 

-Advanced chemical analysis techniques. Various 

advanced analytical techniques are being developed and 

applied for the identification and quantification of 

microplastics, such as time-of-flight mass spectrometry 

(TOF-MS), high performance liquid chromatography 

(HPLC), and isotope ratio mass spectrometry. (IRMS). 

 

It is important to keep in mind that each technique has its 

advantages and limitations, and the choice of method 

will depend on several factors, such as the type of 

sample, the concentration and size of the microplastics, 

the resources available, and the specific objectives of the 

study. In many cases, it is advisable to combine different 

techniques to obtain a more complete characterization of 

the microplastics present in water. 

 

CONCLUSIONS 
 

The presence of microplastics in water is an increasingly 

important environmental and public health problem. 

These tiny plastic particles have multiple sources and 

follow various routes of contamination before entering 

bodies of water. Once there, microplastics have a 

significant impact on aquatic organisms, from the 

smallest microorganisms to fish, birds and marine 

mammals. In addition, there is growing concern about 

the possible effects on human health due to the ingestion 

of microplastics and the release of toxic chemicals 

associated with them. 

 

To address this problem, concrete and coordinated 

actions are required. It is essential to reduce the use of 

single-use plastics and improve waste management to 

prevent them from reaching bodies of water. Likewise, it 

is necessary to implement advanced technologies in 

wastewater treatment plants to effectively capture and 

remove these microplastics. Research and ongoing 

monitoring are essential to better understand the impacts 

of microplastics and develop mitigation strategies. 

 

Furthermore, awareness raising and education are 

powerful tools to promote behavior change in society. It 

is necessary to inform the population about the risks 
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associated with microplastics in water and encourage 

more sustainable practices in the consumption and 

management of plastics. International cooperation also 

plays a crucial role, since microplastic pollution is a 

global problem that requires joint efforts and stricter 

policies at the global level. 

 

Ultimately, addressing microplastics in water is a 

complex challenge, but it is essential to preserve the 

health of our aquatic ecosystems and protect human 

health. Through the implementation of appropriate 

actions, continuous research and collaboration between 

different sectors, we can work towards a cleaner and 

more sustainable future, where microplastics in water are 

reduced to minimum levels and aquatic ecosystems are 

preserved for future generations. 
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