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ARTICLE INFO ABSTRACT

Article History: Microplastics, as one of the emerging environmental pollutants, have raised
increasing concerns about the health of ecosystems and humans. This study aimed
to investigate the sources, distribution, characteristics, and environmental and
Revised: 20 July 2026 health risks of microplastics with an emphasis on Iran. The present study was

. conducted as a systematic review based on the PRISMA 2020 guidelines. A
Accepted: 22 July 2026 search for articles was conducted in PubMed, Scopus, Web of Science,
Available Online: ScienceDirect, and Google Scholar databases for the period 2015 to 2026. After
22 July 2026 applying the inclusion and exclusion criteria for articles, eligible studies were
included in the final analysis. Data (including: study characteristics,
environments studied, concentrations and characteristics of microplastics,
sampling methods) were extracted and analyzed. The results show that
Microplastics microplastics are widely present in all aquatic, terrestrial, aerial and biological
environments of Iran, and the dominant polymers are PE, PP, PS and PET, and
are often in the form of fibers and pieces. The main sources of microplastics
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Human Health include urban and industrial wastewater, fishing, road traffic and poor waste
. . management. The concentration of microplastics in the sediments of the Persian
Environmental Risks Gulf (up to 1346 particles.kg-1) and in the air of Tehran (up to 876 ng.m-?) is

Environmental Monitoring ~ among the highest in the world. Microplastics can affect the health of living
organisms by causing oxidative stress, inflammation and biological disorders,
and pose serious risks to human health. Given the significant research gaps
regarding the chronic effects of microplastics and the standardization of
measurement methods - factors that have contributed to the ever-increasing
spread of this emerging pollutant throughout the life cycle - it is crucial to
formulate strategies for integrated monitoring, waste management, and the
reduction of microplastic pollution in the country.
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Extended Abstract

Introduction

Plastics have become an integral part of modern life due to their light weight, high durability, low cost,
and malleability. Global plastic production has increased from 2 million tons in 1950 to 400 million tons
in 2022 and is projected to exceed 33 billion tons by 2050. These characteristics have made plastics an
environmental problem. Plastic particles are degraded by physical, chemical, and biological factors into
smaller pieces less than 5 mm in size, which are called microplastics. Iran is one of the countries with
poor waste management in the world, with an annual production of 4 million tons of plastic waste and a
recycling rate of only 10-12%. According to the Plastic Overshoot Day (2024) report, the rate of plastic
release into nature in Iran is about 78.4%, which is much higher than the global average (43%). This rate
is more than 80% in the Persian Gulf and neighboring countries. Iran’s geographical location with access
to the Persian Gulf, the Sea of Oman, and the Caspian Sea has exposed the country to widespread
microplastic pollution.

Material and Methods

The present study was conducted as a systematic review based on the PRISMA 2020 guidelines.
Articles were searched in PubMed, Scopus, Web of Science, ScienceDirect, and Google Scholar
databases for the period 2015 to 2026. The inclusion criteria included original studies, English and Persian
articles, studies investigating the concentration and characteristics of microplastics in different
environments in Iran, and studies related to human health. Unrelated articles, non-systematic reviews,
and studies lacking quantitative data were excluded from the analysis. After initial screening and removal
of duplicate and irrelevant articles, eligible studies were included in the final analysis. Data including
study characteristics, study settings, microplastic concentrations and properties (polymer type, shape,
size, and color), sampling methods, and main results were extracted and analyzed.

Results and Discussion

Microplastics are divided into two groups: primary (produced at microscale, such as industrial
granules and cosmetic microbeads) and secondary (derived from the degradation of larger plastics).
Polyethylene with 36% and polypropylene with 21% have the largest share of plastic demand. Common
shapes of microplastics include fibers, fragments, spheres, and polygons.

According to data from scientific databases, microplastic research has started in the world since 2007
and in Iran since 2017. The number of Iranian articles increased from 100% in 2017-2020 to 250% in
2023-2024 and then continued with greater diversity. Studies conducted in Iran indicate the widespread
presence of microplastics in all environmental matrices. For example, the concentration of microplastics
in Tehran air (876 ng.m™) is the highest reported globally, mainly due to heavy traffic and vehicle tire
wear. This finding is consistent with other studies in large cities such as London, Paris, and Shanghai
(with concentrations of 0.3 to 1.5 particles) and demonstrates the important role of urban transportation
in the emission of atmospheric microplastics. In sediments of the Persian Gulf and Anzali Wetland, the
microplastics' concentrations are in the upper range of global reports (0-18,000 ppm), indicating
significant input from untreated urban and industrial wastewater, fishing and tourism activities, and poor
management of plastic waste. Despite 80% of the country’s dependence on groundwater, limited studies
have been conducted on microplastic pollution in Iran aquifers. The concentrations of 0.1-1.3 ppm and
9-54 ppm have been reported for Shiraz and Kerman aquifers, respectively. In agricultural soils of Shiraz,
concentrations of 0-93 particles/kg and in compost of Isfahan, very high concentrations of 34,267—44,267
particles/kg have been recorded, indicating the role of organic fertilizers and sewage sludge in the entry
of microplastics into the soil and agricultural cycle. Numerous studies have confirmed the presence of
microplastics in fish from the Persian Gulf, the Caspian Sea, rivers and wetlands. For example, 49.6% of
fibers with the dominant polymer PE were observed in commercial species from the Persian Gulf.
Hyrcanian forest amphibians showed 72% contamination, with fibers less than 0.5 mm in size and
polyurethane and polystyrene polymers being the most abundant. Studies show that amphibians absorb
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about 9% more microplastics than fish, indicating a greater vulnerability of this group due to their
permeable skin and dual life cycle.

Microplastics enter the body through ingestion, inhalation, and skin contact. In Iran, the presence of
microplastics has been confirmed in human hair, skin, saliva, lung lavage fluid, sputum, pleural fluid, and
placenta. Microplastics have also been found in food products such as salt (up to 5470 particles.kg™),
sugar, mineral water, carbonated drinks, sausages, spices, hookah tobacco, and infant formula.
Microplastics pose serious risks to human health by causing oxidative stress, inflammation, reduced
intestinal mucosa, liver metabolic disorders, and changes in absorption and excretion.

Conclusion

Microplastics, as pervasive and emerging pollutants, have affected all aquatic, terrestrial, air, and
biological environments. The concentrations reported in many regions of Iran, especially in the Persian
Gulf, Anzali Wetland, and Tehran air, are at or above the global average. The entry of microplastics into
the food chain and human body through food, drinking water, and breathing air has raised serious
concerns for public health. Given the poor management of plastic waste in Iran (release rate of 78.4%), it
is necessary to develop integrated monitoring strategies, waste management based on a circular economy,
reduce the consumption of single-use plastics, efficiently treat municipal and industrial wastewaters, and
conduct further research on the identified gaps (especially on groundwater nanoplastics, and chronic
effects on human health). Also, developing national standards for sampling, identification, and
measurement methods for microplastics in Iran will be a crucial step for comparability of results and
making effective management decisions.
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Fig. 2. Different forms of microplastics in environment; a) polygonal (Fragments), b) spherical, ¢) rod or fiber, d)
irregular, e) triangular, f) square (Bradney et al., 2019).
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Table 3 - Microplastic concentration in the air of different cities in Iran
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Fig. 4. The source of microplastics in the air (Brahney et al., 2021)
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Table 4 - Microplastic concentrations in water and sediments of marine, river and wetlands in Iran
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polymer form sediment water
Gholizadeh et al., <L 601 + 1346 10 "% 1.67 g sl
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Rastiari & PE o ( particle/m?) o
Yaghmaeian, 2019 p Bandar Abbas
Hosseini, Sayadi, . .
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’ ’ LJ! — — »loYB
Taleshi & Namin, PP, PE.PA < 282_0 140 4.4'1 0.193 QJ)J. i
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Gholizadeh & Cera, ©%33) PP (72%) Ll 640-40 o (O 5) guso )3 55>
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1- Polyvinyl chloride
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Risks of microplastics:
-Physiological damage.
-Disturb food & light

Risks of pollutants:
-Physiological damage.
-Endanger food safety.
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Fig. 5. The journey of microplastics and their impact on the marine environment (Amelia et al., 2021).
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Table 5 - Microplastic concentration in Iranian groundwater
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Ghanbari, (had Loy 1)9-54
Mohammadi, PP, PE S with seasonal ) ol
Hashemi & Attar, Fibers ) Kerman
2026 (fluctuations
Taghipour, -
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Fig. 6. Infographics Microplastics in the soil ecosystem.
Table 6 - Microplastic concentration in Iranian soil and compost
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Table 7- Frequency of microplastics in aquatic organisms (fish, aquatic animals and amphibians) in Iran
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Geographical factors such as proximity to the coast and latitude play a more important role than health
factors in the level of microplastic accumulation.
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Fig. 7. Infographic of microplastic studies in aquatic animals.
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Table 8- Studies on the identification of microplastics in the human body in Iran
033 olawy
& (sl aisly e g wiges
Number of )
(Reference) (The main finding) (Dominant form) (Sample)
(particles
S Gl e AVl 5o
Abbasi & Turner, Hair is the highest, saliva is the Fibers <100pm <16000 particles . e . )fﬁ NG
2021 lowest Hair, skin, saliva (2000 people)
Shahsavaripour. . " <
’ 3l; YL S >, 15,
Abbasi, Mirzace & ORI o Fibers >1000pm 4802 particles i el
Amiri, 2023 Highest in hair and saliva Plastic factory workers
< .l 5 U o l-4 e Y
Safdari et al., 2026 @< e < B3k (©%60<) Fibers Sl G ey ol 5,8
Recycling > Field > Office Post-shift increase Landfill workers
Jahedi, Turner & Glatf o LI (BALF")a, et wole
Jaafarzadeh ] . e &=
Haghighi Fard, PE, PP, PS White/transparent 3.2 particles/10mL Bronchoalveolar lavage fluid
2025 fibers (BALF)
Momeni, Olakad (dals) LI
Taghipour, (e aslo) . ;
Ghayebzadeh, (%72—62) Polyester T & '21-468 iz @l BALF cbals
Mohammadi & fFlbers (phlelgm),1 particles/100mL Sputum, BALF, pleural fluid
Keikhaee, 2025 ragments (pleura
fluid)
Alizadehfard R . . : .
; lg 08 L aie Sivon gl pole ¥
Chamani, I8 B stin et Fragments Up 10 0.103 (Olghol ol T2) i
Sobhanardakani & Negative correlation with infant og particles/g Pair (20 mothers, Isfahan)
Hamzeh, 2026 height (%80)

1- Bronchoalveolar Lavage Fluid



ve.

VoD b oF oyled 10 al o aummo ol ybolis 9 Ll yas dy i

O as as el Sley alaly (ol jo Sladss el 138 JOL RN Ol Ceds (2138 Blge Ho S 5 ,Se 3925

Selgi il 0l laSidly g S a5 0551 929 4 1) Jloxol (al 5 0d oanline bl sl 55 5 Jous 50 laciiasdly g S
48,5 &0 by Slogae 55, SLtadg See 156 (55, p (Slllas 35 onl 5 i (Liebezeit, 2013) wloads 55 1
A Sl 9,500 a5 CiS (lgd o aid S plxil a5 Sldlae yull , (Setidld, Fleming-Lehtinen & Lehtiniemi, 2014) sgs
Wloas oamlice Ll jo lacSiiiwdl g,Sun a5 ol3é olge (Van & Janssen, 2014) coul ooy o053 s bl 0,059, S;
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Table 9- Microplastic concentration in Iranian food

& s.«".c M s.«".c JS.:» chle ‘SJL.\.: oalo
(Reference) (Dominant polymer) (Dominant form) (Concentration) (Food item)
Taghipour,
Ghaycb?adch, Mousavi, Sl ok Slalad (particles/kg) 5470—700 Ses
Sharifi ‘g‘ozgya“deha Cellulose acetate Fragments Salt
Makhdoumi Pirsaheb, S g S
Amin, Kianpour & PE, PP (/96—78) Parts (particles/kg) 226—55 s
Hossini, 2023 salt and sugar
. . Sase ol
Makhdoumi et al., 2021 PET, PS, PP (/93) Parts (particles/L) 10.2 + 8.5 .@“\"" ;
mineral water
. . 155 (sla s
Hoseinzadeh et al., 2024 PET, PE (/71) Parts (particles/L) 21.9—4.5 Rt ‘-""“%“9"
Carbonated drinks
Pirsaheb et al., 2024 PE, PS (/89—77) Fiber (particles/kg) 175—10 o
Sausage
Jahedi et al., 2026 PE, PP, PS (/62) Fiber (particles/kg) 1100—500 Slres
Spices
Soleimani et al., 2025 — St (particles/g) 4.6-0.8 oLl 5L
Fibers Hookah tobacco
BPA! jlxe o> ;| 5YL R
Ahmadi, Hossini & K Fram PPLUI . oljg5 S s
S faqi B (particles/400g) 585 2 B
Pirsaheb, 2025 BPA abovelglrﬁtpermlsmble PP fibers baby formula
; . i ; 2L olde
Pirsaheb et al., 2025 PET (/.62) Fiber (particles/L) 9.24 + 7.32

Herbal spirits

1- Bisphenol A
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Sy eib Yo olasy EW-L 3
(Time frame) (Number of articles) (Characteristic)
Sldlae
2017-2020 10~ &=
Start of studies
2021-2022 20~ &
Fast growth
2023-2024 25~ g o
The peak of publication
20252026 18~ Fie £ L gl

Continuity with more diversity

B olee glyo g puld gl
Persian Gulf and Gulf of Oman
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Fig. 10. Distribution of microplastic studies in Iran based on the study environment
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Table 11- Microplastic research gaps in Iran

iy Cagly sl o st (o 3y SIS
(Explanation) (Priority) (Evidence) (Research gap identified)
iy 2 4 9iS TN Sy 4zl NI e ¥ e slac]
Given that 80% of the country depends on high Only 3 studies Groundwater
groundwater
JMJLM.M..NTEL@|Q}>'mJl>' N axJlaos <\ ¢ SB 5 St slogiupsS]

Soil is the main reservoir of pollutants high \ - >studies Terrestrial and soil ecosystems
ol ;o Jxd o g, olls pas YU s Slasdlas o o Sdly 56
Inability of current methods to identify very high No study Nanoplastics
) . ahade Slalao slos 0 .
oo S gy 4 5l IR & ; - oledl s Jsbo lalllas
Need to investigate chronic effects very high cr(s):s;isi:: tona Longitudinal studies of human health
b alie bl cne Y L‘:;’*”t » °l‘: & PP W et
Inability to compare results high reat vanety in Standardization of methods
methods
Capde sl gy bl slulis lagie Sgaze Slalllas 39,9 S s 5 mbs
Identify entry points for management middle Limited studies Sources and entry routes
PAHSB@.&J}EQQL&}.@ asllas lagie adllas sz s ooy Y1 ol oS5 il
Simultaneous study with heavy metals and PAHs middle Just a few studies Combined effect with other pollutants

1- Polycyclic Aromatic Hydrocarbons
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