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Abstract  

Microplastics have become a pervasive environmental and public health concern, driven 

by the proliferation of single-use plastics and rising global plastic production. While the 

broad effects of microplastics are increasingly documented, polymer-specific 

understanding remains limited, despite evidence that different polymer types may pose 

distinct health and environmental risks. This study conducts a meta-analysis of 65 studies 

from the FCMiNo database, which compiles research on microplastics derived from food-

contact materials, to examine the polymers most frequently associated with microplastic 

contamination, their reported human health risks, and their occurrence in seafood within 

marine ecosystems. Findings indicate that five polymers—polyethylene (PE), 

polypropylene (PP), polystyrene (PS), polyvinyl chloride (PVC), and polyethylene 

terephthalate (PET)—exhibit distinct chemical properties that shape their industrial 

applications. Of these, PE, PP, PS, and PET showed widespread distribution across 

sources including water bottles, take-out containers, salt, and tap water, whereas PVC 

was detected less frequently and at lower abundance when present. Across polymer 

types, gastrointestinal disturbances and cellular toxicity emerged as the most commonly 

reported health concerns. Mussels were also identified as a common vector for 

microplastic transfer to humans. This review underscores the need for further research 

into polymer-specific effects to better characterize the risks associated with microplastic 

exposure. 
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1. INTRODUCTION 

 

 

Plastic pollution is one of the main causes why human exposure to microplastics has increased 

in recent years. Microplastics are small plastic particles, less than five millimeters long, which 

are damaging to both marine and terrestrial organisms in ecosystems (NOAA, 2026). Through 

an accumulation of various studies and literature documenting the presence of microplastics in 

the food we eat, the packaging we use, and their effects on our health, there seems to be a 

clear progression from plastics that enter the environment and end up in human bodies through 

various food systems, packaging materials, and even the water that we drink.  

Prior studies in microplastics have focused on different origins to plastic degradation. For 

instance, seafood and oceans predominantly have the most research connected to 

microplastics since they are the primary source from which the effects of plastic pollution can 

emanate to humans. While seafood does remain the topic that is rigorously backed up by many 

studies, plastic pollution and its effects reach far beyond the marine ecosystems. The very water 

that we drink is also a popular source from which microplastics can infiltrate our body. Various 

studies have detected microplastics in tap water, bottled water, rivers, and groundwater 

(Koelmans et al., 2019). However, these studies should be strengthened through additional 

studies on microplastics in bodies of water as well as the development of standardized research 

methods from sampling, detection, and analysis.  

Food processing and packaging, although just recently being studied for microplastics, is 

another direct vessel that links plastic pollution to humans. Studies show that microplastics are 

present in all types of common containers that include materials such as polyethylene (PE), 

polypropylene (PP), polystyrene (PS), and polyethylene terephthalate (PET) (Du et al., 2020). 

Soil is also a common source of microplastic pollution. Through landfills, greenhouse films, 

sewage irrigation, and other practices, microplastics are easily introduced to the soil microbiome 

(Guo et al., 2020). Because soil serves as the growing grounds for many of the crops and plants 

that humans consume, these microplastics can travel through this system to reach humans.  

Ultimately, the various sources of microplastic pollution can lead to serious health problems 

such as immune system disturbance, neurotoxicity, gastrointestinal disorders, respiratory 

problems, cancer, and more (Mir et al., 2025; Al Mamun et al., 2023). Thus, it is crucial to 

improve the research in this area so that we can further develop methods to prevent the 

detrimental effects of microplastic pollution.  

This study examines the occurrence of microplastics released from common plastic-based food-

contact materials and their potential impacts on human health. The analysis focuses on five 

polymers with varying tendencies to generate microplastics: polyethylene (PE), polypropylene 

(PP), polystyrene (PS), polyvinyl chloride (PVC), and polyethylene terephthalate (PET). 

Identifying which polymers are the most common sources of microplastic exposure is important 

for recognizing potentially harmful food-contact products and developing targeted strategies to 

reduce human exposure. Examining their associated health risks and occurrence in seafood 
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can also help inform consumer choices, product design, food-safety standards, and 

environmental regulations. 

Using a meta-analysis of studies included in the Database of Micro- and Nanoplastics from 

Food Contact Materials (FCMiNo), this study addresses three research questions: (1) Which 

plastic polymers are most commonly detected in microplastics? (2) What human health risks 

have been reported? and (3) Which types of seafood contain these particles? The FCMiNo 

Database maps scientific evidence on micro- and nanoplastics (MNPs) detected in foodstuffs or 

food simulants that have come into contact with plastic food-contact materials—including food 

packaging and food-processing equipment—which may serve as sources of microplastic 

contamination in food (Food Packaging Forum, n.d.). The following sections present the 

background, methods, results, and discussion of these findings. 

 

2. BACKGROUND  

As plastic waste continues to accumulate in oceans and other marine environments, it gradually 

degrades into fragmented microplastics. Marine animals and organisms consume these 

particles, which then move through successive trophic levels and eventually reach humans 

through seafood consumption (Hantoro et al., 2019). Beyond seafood, drinking water represents 

another significant exposure pathway: studies indicate that bottled water may contain markedly 

higher concentrations of microplastics than tap water, ranging from 0 to 6,292 particles per liter 

compared with 0 to 61 particles per liter, respectively (Jin et al., 2021). 

 

Food packaging constitutes a further source of human exposure. Although plastic packaging 

materials are widely used for food preservation and consumer convenience, these materials 

may shed small, often undetected microplastic particles into food (Lewańska & Barczyńska, 

2025). Such particles have been found to flake off from the interior surfaces of plastic 

packaging, and it is estimated that humans may ingest as many as 200 of these particles per 

week through this route alone (Du et al., 2020). 

 

Beyond direct human exposure, microplastics also pose risks to terrestrial ecosystems, 

particularly agricultural systems that depend on healthy soil conditions (Guo et al., 2020). Once 

introduced into soil, these particles are highly resistant to degradation and may persist for 

extended periods, often remaining undetected while continuing to affect soil-dependent plant life 

(Guo et al., 2020). 

 

(1) Five plastic polymers  

 

As plastics degrade into increasingly smaller particles, they can enter the human body through 

food, beverages, and food-contact materials. Many commonly consumed foods, particularly 

seafood, have been found to contain microplastics that are often invisible to the naked eye. 

Microplastics may also be released from plastic packaging, particularly from widely used single-
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use plastic products. Once ingested, these particles may accumulate in cells and tissues, 

raising concerns about their potential long-term effects on human health. 

The digestive system is one of the primary systems potentially affected by microplastic 

exposure. The presence of these foreign particles in the gastrointestinal tract may disrupt 

important regulatory processes, including metabolic activity, the gut microbiome, and immune 

function. Microplastics may also interfere with antioxidant enzyme activity, potentially 

contributing to oxidative stress and liver damage (Al Mamun et al., 2023). The reproductive 

system may also be affected, as exposure to polystyrene microplastics (PS-MPs) has been 

associated with impaired sperm function and ovarian inflammation (Al Mamun et al., 2023). 

Potential effects on the nervous system are also an emerging concern. For example, 

microplastic exposure has been associated with increased dopamine levels in zebra mussels 

and reduced neurotransmission in mice (Al Mamun et al., 2023). In addition, growing evidence 

suggests that microplastics and nanoplastics may influence processes related to cancer 

development and progression. Exposure of cell lines to polystyrene nanobeads approximately 

50 nm in size has been associated with DNA damage, which could increase the likelihood of 

genetic mutations and potentially contribute to cancer progression (Mir et al., 2025). Larger PS 

particles measuring 0.5 and 2 μm have also been shown to alter metabolic processes in colon 

cells, suggesting a potential association with increased colon cancer risk (Mir et al., 2025). 

 

Five polymers—polyethylene (PE), polypropylene (PP), polyethylene terephthalate (PET), 

polyvinyl chloride (PVC), and polystyrene (PS)—are most commonly associated with 

microplastic pollution, each possessing distinct characteristics and chemical properties that 

influence how they degrade and where they are used. PE, the most widely produced polymer, is 

notably flexible and exhibits high heat and moisture resistance, making it common in plastic 

bags, food packaging, and water pipes (NOAA, 2026). 

 

PP ranks second in prevalence, valued for its cost-effectiveness and combination of strength 

and flexibility. It is commonly used in Tupperware, woven bags, and laboratory equipment (Soliz 

et al., 2024). Unlike PE, however, PP performs poorly under high temperatures and is more 

susceptible to weathering and environmental degradation. PVC follows in frequency and is 

available in both rigid and flexible forms, depending on the concentration of plasticizers used 

during production. The rigid form is commonly used in construction materials, doors, and 

windows, while the flexible form is used in electrical tubing insulation, tubing, and clothing. PET 

ranks fourth in production and is known for its chemical resistance, recyclability, and high 

strength-to-weight ratio. However, PET is heat-sensitive and prone to degradation under 

elevated temperatures. It is commonly found in water bottles, glass fiber composites, and other 

containers. Finally, PS is a transparent, relatively brittle plastic, making it well suited for foam-

based products such as soundproofing panels, instant ramen containers, and insulated walls 

(Soliz et al., 2024; NOAA, 2026). Table 1 displays the common uses for the five polymers.  
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Table1. Polymer types and common uses  

 

Plastic type PE PP PS PVC PET 

Common Uses Plastic-based 

food filter bags, 

rice cooking 

bags, ice cube 

bags, nylon 

teabags, paper 

cups with PE 

films, bottle cap, 

salt, water 

pipes, shopping 

bags, detergent 

bottles, glass 

bottles, etc.  

Single-use 

beverage cup, 

infant feeding 

bottles, take out 

boxes, plastic-

based food filter 

bags, bottle 

caps, salt, 

yoghurt 

packaging, 

straws, semi-

rigid containers, 

glass bottles, 

etc.  

Takeout boxes, 

plastic 

containers, 

disposable 

plastic cups and 

plates, foam 

cups and food 

containers, 

coffee cup lid, 

tumbler cup, 

meat tray, salt, 

etc.  

Water pipes, 

bottled water, 

salt, toys, etc.  

Bottled water, 

plastic-based 

food filter bags, 

plastic tea bags, 

plastic 

packaging, salt, 

food trays, etc.  

 

 

These five polymers exhibit distinct properties in strength, flexibility, and resistance to chemicals 

and heat. These differences shape not only their industrial applications but also, as later 

sections will show, their varying environmental persistence and associated health risks. 

 

 

 

(2) Reported health impacts of microplastics  

 

As plastics degrade into increasingly smaller particles, they can enter the human body through 

food, beverages, and food-contact materials. Many commonly consumed foods, particularly 

seafood, have been found to contain microplastics that are often invisible to the naked eye. 

Microplastics may also be released from plastic packaging, particularly from widely used single-

use plastic products. Once ingested, these particles may accumulate in cells and tissues, 

raising concerns about their potential long-term effects on human health. 

 

The digestive system is one of the primary systems potentially affected by microplastic 

exposure. The presence of these foreign particles in the gastrointestinal tract may disrupt 

important regulatory processes, including metabolic activity, the gut microbiome, and immune 

function. Microplastics may also interfere with antioxidant enzyme activity, potentially 

contributing to oxidative stress and liver damage (Al Mamun et al., 2023). The reproductive 

system may also be affected, as exposure to polystyrene microplastics (PS-MPs) has been 

associated with impaired sperm function and ovarian inflammation (Al Mamun et al., 2023). 

 

Potential effects on the nervous system are also an emerging concern. For example, 

microplastic exposure has been associated with increased dopamine levels in zebra mussels 
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and reduced neurotransmission in mice (Al Mamun et al., 2023). In addition, growing evidence 

suggests that microplastics and nanoplastics may influence processes related to cancer 

development and progression. Exposure of cell lines to polystyrene nanobeads approximately 

50 nm in size has been associated with DNA damage, which could increase the likelihood of 

genetic mutations and potentially contribute to cancer progression (Mir et al., 2025). Larger PS 

particles measuring 0.5 and 2 μm have also been shown to alter metabolic processes in colon 

cells, suggesting a potential association with increased colon cancer risk (Mir et al., 2025). 

 

 

3. METHODS  

 

Data were collected from the FCMiNo Database of Micro- and Nanoplastics from Food Contact 

Materials(https://foodpackagingforum.org/resources/databases/mino), an open-access database 

developed by the Food Packaging Forum that maps scientific evidence on microplastics and 

nanoplastics released from plastic food-contact articles into food or food simulants. Food-

contact articles include food packaging, plastic bottles, reusable containers, cutting boards, tea 

bags, food pouches, and food-processing equipment (FCMiNo, n.d.).  

 

To identify relevant studies, the FCMiNo database was searched by selecting “plastic” as the 

primary food-contact material and “micro” as the MNP particle-size category. This search 

yielded 412 entries representing 76 references. Of these 76 references, 65 articles were 

included in the analysis. Additional studies outside the database were also consulted to provide 

broader background information and context. 

 

Data reported in the selected studies were organized by polymer type. Five polymers were 

examined in greater detail based on their common applications, tendency to generate 

microplastics, countries in which samples were collected, reported human health impacts, 

occurrence in seafood, and reported detection of microplastics in soil.  

 

 

4. RESULTS 

 

(1) Polymer types in Microplastics 

 

While many studies have examined microplastics broadly and reported their abundance across 

different case studies, sixteen articles specifically investigated the polymer types identified in 

microplastic samples. Studies by Bai et al. (2022), Zhou et al. (2022), and Du et al. (2020) found 

that polystyrene (PS) was the most frequently observed polymer in take-out containers, 

accounting for 43%, 8.5%, and 62% of detected microplastics, respectively. The relatively loose 

structure and brittle surface of PS containers may contribute to the release of microplastic 

particles from these products. 

 

In contrast, studies of bottled water reported different polymer compositions. Samandra et al. 

(2022) found that polypropylene (PP) represented the largest proportion of detected 

https://foodpackagingforum.org/resources/databases/mino
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microplastics, with an observation rate of 88%, followed by polyethylene terephthalate (PET) at 

63%. These findings are broadly consistent with Giese et al. (2021), who reported 

concentrations of 185 ± 52 MPP/L for PP and 32 ± 22 PET-MPP/L for PET. Similarly, Mason et 

al. (2018) found that PP accounted for the largest share of microplastics detected in bottled 

water, at 54%. However, Maharjan (2024) and Schymanski et al. (2017) identified PET as the 

dominant polymer in bottled water. These differences may reflect variation among bottled-water 

brands, packaging materials, or the use of single-use versus returnable bottles.  

 

The variation across studies is likely related to differences in the types of plastic products 

examined, as well as differences in sampling and analytical methods. For example, Bai et al. 

(2022) reported that, in addition to PS, polyethylene (PE) accounted for 14% of detected 

microplastics, PET for 11%, and PP for 5%. Polyvinyl chloride (PVC) was not reported in that 

study (Table 1). 

 

Table 2. Polymer types observed in microplastics across different types of food-containing 

plastic containers  

 

MPs Origin  Studies  PE PP PS PVC PET 

Take-out food Bai et al. 

(2022) 

14% 5% 43%  11% 

Bottles in 

Australia 

Samandra 

et al. (2022) 

38% 88% 19% 13% 63% 

Liquid after 

contact from 

container 

Xu et al. 

(2022) 

 7.111±1.85 

items/100 mL 

11.778±2.25 

items/100 mL 

  

Takeaway 

food 

containers 

Zhou et al. 

(2022) 

0.1%. 2.2%. 8.50% 1.2%. 2.7%. 

Bottles  Giese et al. 

(2021) 

25 ± 20 PE-

MPP/L 

185 ± 52 

MPP/L 

  32 ± 22 PET-

MPP/L 

After single 

use plastics 

are exposed 

to hot water   

Li et al. 

(2021) 

250 micron-

sized 

microplastics 

(MPs) and 

102 million 

sub-micron-

sized 

particles per 

milliliter of 

liquid 

7.6 mg of 

plastic 

particles after 

single use 

  11.6 billion 

MPs and 

3.1 billion 

nano-sized 

MPs into a 

single cup 

(10 mL) of 

the 

beverage 
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Tap water Shen et al. 

(2021) 

24% 15%  18% 21% 

Bottled water Maharjan 

(2024)  

31%   6% 44% 

Take-out 

containers 

Du et al. 

(2020)  

22% 32% 62%  3% 

17 salt 

samples 

Fischer et 

al. (2019) 

88.23%  94.11%  76.47% 

 

41.18%  

 

94.12%  

Salt from 

Taiwan 

Lee et al. 

(2019)  

34.90% 39.50% 14%  2.30% 

Sea salt, rock 

salt, or lake 

salt 

Kim et al. 

(2018)  

35%, 26%, 

28% 

30%, 23%, 

47% 

  30%, 41%, 

10% 

Bottled water Mason et al. 

(2018) 

10% 54%    

Returnable 

plastic bottles 

Schymanski 

et al. (2017)  

5% 7%   84% 

Tap water in   

Denmark 

(~3% were 

MPs) 

Strand et al. 

(2018)  

 1.6% 0.8%  0.8% 

Sea, lake, 

and rock/well 

salt 

Yang et al. 

(2015)  

20.5%, 0%, 

4.9% 

2.3%, 6.8%, 

4.9% 

n/a 0%, 0%, 

2.4% 

27.3%, 

11.4%, 9.8% 

 

 

(2) Countries where plastics samples were collected 

 

Many of the studies were conducted in China, with the Czech Republic, Australia, and Iran also 

frequently represented (Figure 1), and Table 2 presents the list of countries where PE, PP, PS, 

PVC, and PET were reported. P PE, PP, and PET were reported across a wide range of 

countries, whereas PS and PVC were less commonly reported. Take-out containers, plastic-

based food filter bags, and beverage cups were among the most common food-contact 

applications associated with these polymers. More specifically, PE was associated with plastic-

based food filter bags, rice-cooking bags, ice cube bags, and nylon tea bags. PP was commonly 

identified in single-use beverage cups, infant feeding bottles, take-out containers, and plastic-

based food filter bags. PS was primarily associated with take-out containers and other plastic 
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food containers, whereas PET was commonly detected in bottled water and plastic-based food 

filter bags.  

Figure 1. Sampling locations for reported microplastics (Note: color indicates how many plastic 

types (PE, PP, PS, PVC, PET) were reported in each country)  

 

 
 

 

Table 2. Countries where polymer-specific microplastics were sampled 

 

Plastic type Country 

PE   

China, Malaysia, India, Thailand, Taiwan, Turkey, United Kingdom, 

Germany, Italy, Czech Republic, Nigeria, Cameroon, Ghana, Malawi, 

Zimbabwe, South Africa, Kenya, Uganda, and Ecuador (19 countries)  

PP   

China, Thailand, Taiwan, Turkey, Iran, United Kingdom, Germany, Italy, 

Czech Republic, Denmark, Nigeria, Cameroon, Ghana, Malawi, 

Zimbabwe, South Africa, Kenya, Uganda, Nigeria, Ecuador, and 

Australia (21 countries)  

PS   
China, Taiwan, Turkey, Iran, Germany, Italy, Denmark, Nigeria, and 

Australia (9 countries)  

PVC   China, Thailand, Turkey, Germany, Italy, and Nigeria (6 countries)  

PET   

China, Malaysia, India, Thailand, Turkey, Iran, United Kingdom, 

Germany, Italy, Denmark, Czech Republic, Ghana, Malawi, Zimbabwe, 

South Africa, Kenya, Uganda, Nigeria, Cameroon, Mexico, and Canada 

(21 countries)  
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(3) Commonly reported health impacts 

 

Based on the data presented in the table, the reported health impacts have generally been 

associated with microplastics as a whole rather than with specific polymer types. Nevertheless, 

the frequency and consistency with which these effects have been reported vary across the 

polymers examined in this study. Gastrointestinal effects were commonly reported for 

microplastics composed of PE, PP, and PS. Macrophage immune activation and cytokine 

production, both indicative of inflammatory responses, were reported for PE and PS. Cellular 

toxicity was reported for PP, while PET was associated with a broader range of toxicological 

effects, including particle toxicity, oxidative stress and DNA damage, inflammatory lesions, 

chronic tissue inflammation, and an increased risk of neoplasia. No polymer-specific health 

effects were identified for PVC in the studies reviewed; however, this should not be interpreted 

as evidence that PVC is non-toxic, as the broader microplastics literature has reported adverse 

health effects associated with particles that may contain PVC. Table 3 summarizes the reported 

health impacts by polymer type. 

 

Tabel 3. Polymer-specific human health risks across microplastic exposure  

 

Plastic type Human health impacts 

PE 
Gastrointestinal issues, macrophage immune activation and cytokine 

production 

PP Gastrointestinal issues, Cellular toxicity 

PS 
Gastrointestinal issues, macrophage immune activation and cytokine 

production 

PVC N/A 

PET 

Particle toxicity, oxidative stress, inflammatory lesions, 

chronic inflammation, and increase risk of neoplasia, tissue 

inflammation 

 

 

 

(4) Microplastics occurrence in seafood 

 

Across the studies included in this discussion, PP, PS, and PET were the polymers strongly 

associated with seafood contamination, although PE and PVC were also detected in limited 

numbers. Mussels, specifically M. galloprovincialis, M. edulis, and M. chilensis, were reported to 

be contaminated with all the polymers in this study. PE, PP, PS, and PET were further identified 

in green lipped mussels from New Zealand. Fish also represented a source of microplastic 

contamination as Icefish was detected to have PE, PP, PS, and PET polymers. PET was 

additionally found in barramundi fillet and PS was detected in other coastal animals like scallops 

and fish. 
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Table 4. Reported seafoods associated with the polymers discussed 

Plastic type Seafood 

PE 
Mussels (M. galloprovincialis, M. edulis, M. chilensis), Icefish, 

green lipped mussels 

PP 
Mussels (M. galloprovincialis, M. edulis, M. chilensis), Icefish, 

green lipped mussels 

PS 

Coastal animals like scallops and fish, Mussels (M. 

galloprovincialis, M. edulis, M. chilensis), Icefish, green lipped 

mussels 

PVC Mussels (M. galloprovincialis, M. edulis, M. chilensis) 

PET 
Barramundi fillet, Mussels (M. galloprovincialis, M. edulis, M. 

chilensis), Icefish, green lipped mussels 

 

 

5. DISCUSSION 

 

 

This study demonstrates clear differences in the frequency of polymer types based on their 

material properties and common applications. PVC was identified in only a limited number of 

studies included in this analysis, and when present, it generally represented a very small 

proportion of the detected microplastics compared with other polymers (Samandra et al., 2022; 

Zhou et al., 2022; Shen et al., 2021; Maharjan, 2024; Fischer et al., 2019; Yang et al., 2015). 

This pattern may partly reflect the applications of PVC, which is more commonly used in 

products such as pipes and infrastructure than in many food-contact materials. 

 

PP, which is frequently used in bottle caps, was a dominant polymer in several studies 

examining microplastics in bottled water, including those by Samandra et al. and Lee et al. It 

was also detected in multiple studies of sea salt but was generally less abundant in studies of 

take-out containers. Schymanski et al. reported a different pattern, which may partly reflect their 

focus on returnable plastic bottles rather than single-use bottles, as the materials and 

construction of these products differ. 

 

PS showed a contrasting pattern. Although it was identified in some studies of sea salt, it was 

particularly prevalent among microplastics detected in take-out containers and was less 

frequently reported in studies of plastic bottles or water more generally (Bai et al., 2022; Xu et 

al., 2022; Zhou et al., 2022; Du et al., 2020). The relatively brittle structure of PS may make it 

more susceptible to fragmentation and the release of microplastic particles from food 

containers. PET, in contrast, was detected at moderate to high levels in studies of both single-

use and returnable plastic water bottles and generally occurred at lower levels in take-out 

containers (Bai et al., 2022; Samandra et al., 2022; Zhou et al., 2022; Giese et al., 2021; Li et 

al., 2021; Shen et al., 2021; Maharjan, 2024; Du et al., 2020; Schymanski et al., 2017; Strand et 

al., 2018). Across the studies reviewed, PET was frequently identified as the dominant polymer 

associated with plastic bottles, excluding bottle caps. 
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PE emerged as one of the most widely reported polymers across the studies reviewed. Its use 

in a broad range of products, including plastic-based food-filter bags, detergent bottles, and 

other packaging materials, may help explain its widespread detection in microplastics found in 

take-out containers, bottled water, salt, and tap water. 

 

With respect to health impacts, the findings suggest that reported effects vary across polymer 

types, although these differences may reflect both actual toxicological variation and uneven 

research attention. PET appears to have the broadest range of documented health effects 

among the polymers examined, whereas the limited evidence for PVC should be interpreted as 

a research gap rather than evidence of safety. Much of the current literature on microplastic 

toxicity relies on experimental studies involving animals or cell models. Greater attention to the 

chemical characteristics of individual polymers and their polymer-specific effects is therefore 

needed to better understand potential risks to human health. Further research in this area could 

help inform public health guidance, product-safety standards, and policies aimed at reducing 

microplastic exposure. 

 

With respect to seafood, microplastic contamination was reported across a wide range of 

marine species, with PP, PS, and PET among the polymers most frequently associated with 

contamination in the studies reviewed. Mussels appeared to be particularly affected, as multiple 

species were found to contain all five polymers examined in this study. This pattern may be 

related to their filter-feeding behavior, through which they continuously process large volumes of 

water and can accumulate suspended microplastic particles. The detection of multiple polymer 

types in green-lipped mussels, icefish, barramundi fillets, scallops, and other coastal fish further 

indicates that microplastics are distributed across diverse marine species and feeding groups. 

 

The presence of microplastics in commonly consumed seafood also raises concerns about 

dietary exposure in humans. However, variation in polymer types among species may reflect 

differences in habitat, feeding behavior, geographic location, and the availability of plastic debris 

in the surrounding environment. These findings indicate that seafood can serve both as an 

indicator of marine microplastic pollution and as a potential pathway for human exposure. 

 

6. CONCLUSION 

 

This meta-analysis demonstrates the pervasive presence of microplastics across common 

sources of human exposure, including bottled water, take-out containers, various types of salt, 

tap water, and other food-contact materials. Among the five polymers examined, polyethylene 

(PE), polypropylene (PP), polystyrene (PS), and polyethylene terephthalate (PET) were 

frequently reported across studies, whereas polyvinyl chloride (PVC) was generally detected 

less often and in lower quantities. These polymers were identified across a wide range of 

countries and seafood species, further illustrating the widespread distribution of microplastics. 

 

Several potential health effects, including gastrointestinal disturbances, cellular toxicity, and 

oxidative stress, were reported in association with different polymer types. However, many of 

these effects were examined in relation to microplastics more broadly rather than being clearly 
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attributable to individual polymers. Although none of the studies included in this analysis 

specifically examined soil, soil may represent an additional pathway of microplastic exposure 

and warrants further investigation. 

 

Future research should adopt more standardized sampling, detection, and reporting methods to 

improve comparability across studies. Studies should also expand geographic coverage, 

examine a broader range of food and environmental exposure pathways, and more clearly 

distinguish health effects associated with specific polymer types. Such efforts would strengthen 

understanding of polymer-specific risks and provide a more robust evidence base for public 

health guidance, food-safety standards, and policies aimed at reducing microplastic exposure. 
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