SUPPLEMENTARY INFORMATION
SUPPLEMENTARY Tables
Table S1. Summary of Bibliometric Search Framework   
	Criteria
	Description

	Source Website
	Scopus database

	Years
	2015-2025

	Search criteria
	Microplastics, bioaccumulation, toxicity

	Inclusion criteria
	Articles (1291), Reviews (332)

	Exclusion Criteria
	Conference proceedings (4), Review articles (63), book chapters (4), editorial  materials (2)

	Sample size
	1623

	Reference size
	93064


Table S2. Normalized Collaboration Heat Map for the Top 13 Publishing Countries (2015–2025)
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Table S3. Top 10 Organizations in Microplastic Research

	Sl No
	Organization
	Documents
	Citations
	Total Link Strength

	1
	1. State Key Laboratory Of Estuarine And Coastal Research, East China Normal University, Shanghai, 200062, China
	22
	4494
	24563

	2
	2. University Of Chinese Academy Of Sciences, Beijing, 100049, China
	30
	2049
	22453

	3
	3. Capes Foundation, Ministry Of Education Of Brazil, Brasilia, 70040-020, Df, Brazil
	3
	1956
	4791

	4
	4. Centre For Environmental And Marine Studies (Cesam) & Department Of Chemistry, University Of Aveiro, Aveiro, Portugal
	4
	1808
	3865

	5
	5. Centre for Environmental and Marine Studies (Cesam) & Department of Biology, University of Aveiro, Aveiro, Portugal
	4
	1758
	3259

	6
	6. Department of Environmental Health Science, Konkuk University, 120 Neungdong-Ro, Gwangjin-Gu, Seoul, 05029, Republic of Korea
	9
	1696
	6103

	7
	7. Laboratory for Marine Ecology and Environmental Science, Qingdao National Laboratory for Marine Science and Technology, Qingdao, 266071, China
	9
	1371
	6157

	8
	8. Department of Ecology and Evolutionary Biology, University of Toronto, Toronto, on, Canada
	5
	1359
	2405

	9
	9. College of Marine Life Sciences, Ocean University of China, Qingdao, 266003, China
	8
	1177
	5864

	10
	10. Instituto Español De Oceanografía, Centro Oceanográfico De Baleares, Muelle De Poniente S/N, Palma De Mallorca, 07015, Spain
	4
	1086
	5256


Table S4. Network‐Based Classification of Top Contributing Authors and Their Thematic Focus

	Sl. No.
	Author
	Documents
	Citations
	TLS
	Assigned Cluster (Color)
	Cluster Theme / Research Focus

	1
	Wang, Jun
	25
	2210
	40,813
	Cluster 1 — Red
	Mechanistic toxicology; oxidative stress, metabolic disruption, and combined toxicity of MPs/NPs and chemical pollutants.

	2
	Shi, Huahong
	23
	4034
	51,004
	Cluster 3 — Blue
	Estuarine/coastal MP pollution, exposure pathways, organism–sediment interactions, and marine environmental dynamics.

	3
	Wang, Youji
	22
	1078
	40,435
	Cluster 3 — Blue
	Coastal and marine MP interaction processes; organismal uptake models; ecological risk dynamics in East Asian waters.

	4
	Hu, Menghong
	19
	724
	31,555
	Cluster 3 — Blue
	Nanoplastic/microplastic toxicity in bivalves; oxidative and immune stress responses; combined toxicity with microbes, antibiotics, and plastic additives; particle-size effects; and biofilm–plastic interactions in coastal systems.

	5
	Guilhermino, Lúcia
	18
	3762
	38,770
	Cluster 2 — Green
	Ecotoxicology of marine organisms; biomarker development; trophic transfer; coastal pollution monitoring.

	6
	Cachot, Jérôme
	18
	1100
	46,241
	Cluster 4 — Yellow
	Plastic weathering, fishing-net degradation, release of additives/MNPs, and toxicity of leachates to larvae.

	7
	Lee, Jae-Seong
	17
	537
	17,609
	Cluster 1 — Red
	Molecular ecotoxicology of MPs/NPs; oxidative stress, apoptosis pathways; mechanistic stress physiology.

	8
	Shi, Wei
	14
	1194
	28,127
	Cluster 5 — Purple
	MP-enhanced toxin/antibiotic accumulation in bivalves; food-safety risks; impaired detoxification and oxidative stress.

	9
	Huang, Wei
	14
	977
	29,473
	Cluster 1 — Red
	Nanoplastic toxicity, histopathology, omics-based responses, and oxidative damage in marine organisms.

	10
	Faggio, Caterina
	13
	1964
	27,941
	Cluster 2 — Green
	Physiological responses, immune biomarkers, and toxic stress in aquatic species exposed to MPs/NPs.


Table S5. Normalized citation distribution (≥100 citations) of publications on microplastic bioaccumulation and toxicity (2015–2025).

	Document Title
	Authors
	Year
	Total Citations
	Normalized Citations (per year)

	Environmental exposure to microplastics: An overview on possible human health effects


	Prata J.C.; da Costa J.P.; Lopes I.; Duarte A.C.; Rocha-Santos T.


	2020


	1689


	281.5



	Microplastics in the aquatic and terrestrial environment: sources (with a specific focus on personal care products), fate and effects
	Duis K.; Coors A.
	2016
	1385
	138.5

	Plastic waste in the marine environment: A review of sources, occurrence and effects
	Li W.C.; Tse H.F.; Fok L.
	2016
	1368
	136.8

	Microplastics in Seafood and the Implications for Human Health
	Smith M.; Love D.C.; Rochman C.M.; Neff R.A.
	2018
	1282
	160.25

	Marine microplastic debris: An emerging issue for food security, food safety and human health
	Barboza L.G.A.; Dick Vethaak A.; Lavorante B.R.B.O.; Lundebye A.-K.; Guilhermino L.
	2018
	1182
	147.75

	Microplastic as a Vector for Chemicals in the Aquatic Environment: Critical Review and Model-Supported Reinterpretation of Empirical Studies
	Koelmans A.A.; Bakir A.; Burton G.A.; Janssen C.R.
	2016
	1159
	115.9

	Pollutants bioavailability and toxicological risk from microplastics to marine mussels
	Avio C.G.; Gorbi S.; Milan M.; Benedetti M.; Fattorini D.; D'Errico G.; Pauletto M.; Bargelloni L.; Regoli F.
	2015
	1155
	105

	Tissue accumulation of microplastics in mice and biomarker responses suggest widespread health risks of exposure
	Deng Y.; Zhang Y.; Lemos B.; Ren H.
	2017
	1081
	120.1111111

	Trophic transfer of microplastics and mixed contaminants in the marine food web and implications for human health
	Carbery M.; O'Connor W.; Palanisami T.
	2018
	1038
	129.75

	Occurrence and effects of plastic additives on marine environments and organisms: A review
	Hermabessiere L.; Dehaut A.; Paul-Pont I.; Lacroix C.; Jezequel R.; Soudant P.; Duflos G.
	2017
	920
	102.2222222

	Microplastics en route: Field measurements in the Dutch river delta and Amsterdam canals, wastewater treatment plants, North Sea sediments and biota
	Leslie H.A.; Brandsma S.H.; van Velzen M.J.M.; Vethaak A.D.
	2017
	919
	102.1111111

	Current research trends on plastic pollution and ecological impacts on the soil ecosystem: A review
	Chae Y.; An Y.-J.
	2018
	918
	114.75

	(Nano)plastics in the environment - Sources, fates and effects
	da Costa J.P.; Santos P.S.M.; Duarte A.C.; Rocha-Santos T.
	2016
	892
	89.2

	Microplastics in commercial bivalves from China
	Li J.; Yang D.; Li L.; Jabeen K.; Shi H.
	2015
	814
	74

	Microplastic in terrestrial ecosystems Research shifts from ecotoxicology to ecosystem effects and Earth system feedbacks
	Rillig M.C.; Lehmann A.
	2020
	766
	127.6666667

	Microplastic pollution, a threat to marine ecosystem and human health: a short review
	Sharma S.; Chatterjee S.
	2017
	751
	83.44444444

	Interaction of toxic chemicals with microplastics: A critical review
	Wang F.; Wong C.S.; Chen D.; Lu X.; Wang F.; Zeng E.Y.
	2018
	740
	92.5

	Environmental source, fate, and toxicity of microplastics
	Wang C.; Zhao J.; Xing B.
	2021
	738
	147.6

	Microplastic in Aquatic Ecosystems
	Ivleva N.P.; Wiesheu A.C.; Niessner R.
	2017
	677
	75.22222222

	Experimental development of a new protocol for extraction and characterization of microplastics in fish tissues: First observations in commercial species from Adriatic Sea
	Avio C.G.; Gorbi S.; Regoli F.
	2015
	664
	60.36363636

	Microplastics in wild fish from North East Atlantic Ocean and its potential for causing neurotoxic effects, lipid oxidative damage, and human health risks associated with ingestion exposure
	Barboza L.G.A.; Lopes C.; Oliveira P.; Bessa F.; Otero V.; Henriques B.; Raimundo J.; Caetano M.; Vale C.; Guilhermino L.
	2020
	663
	110.5

	Microplastics in the marine environment: Current trends in environmental pollution and mechanisms of toxicological profile
	Alimba C.G.; Faggio C.
	2019
	645
	92.14285714

	Microplastics in aquatic environments: Occurrence, accumulation, and biological effects
	Xu S.; Ma J.; Ji R.; Pan K.; Miao A.-J.
	2020
	638
	106.3333333

	Microplastic in marine organism: Environmental and toxicological effects
	Guzzetti E.; Sureda A.; Tejada S.; Faggio C.
	2018
	614
	76.75

	Toxicity of microplastics and nanoplastics in Mammalian systems
	Yong C.Q.Y.; Valiyaveettil S.; Tang B.L.
	2020
	602
	100.3333333

	Microplastic contamination in brown shrimp (Crangon crangon, Linnaeus 1758) from coastal waters of the Southern North Sea and Channel area
	Devriese L.I.; van der Meulen M.D.; Maes T.; Bekaert K.; Paul-Pont I.; Frère L.; Robbens J.; Vethaak A.D.
	2015
	598
	54.36363636

	Surgical face masks as a potential source for microplastic pollution in the COVID-19 scenario
	Aragaw T.A.
	2020
	597
	99.5

	Microplastic litter composition of the Turkish territorial waters of the Mediterranean Sea, and its occurrence in the gastrointestinal tract of fish
	Güven O.; Gökda? K.; Jovanovi? B.; K?dey? A.E.
	2017
	595
	66.11111111

	Accumulation, tissue distribution, and biochemical effects of polystyrene microplastics in the freshwater fish red tilapia (Oreochromis niloticus)
	Ding J.; Zhang S.; Razanajatovo R.M.; Zou H.; Zhu W.
	2018
	594
	74.25

	Exposure of marine mussels Mytilus spp. to polystyrene microplastics: Toxicity and influence on fluoranthene bioaccumulation
	Paul-Pont I.; Lacroix C.; González Fernández C.; Hégaret H.; Lambert C.; Le Goïc N.; Frère L.; Cassone A.-L.; Sussarellu R.; Fabioux C.; Guyomarch J.; Albentosa M.; Huvet A.; Soudant P.
	2016
	579
	57.9

	Microplastics as contaminants in the soil environment: A mini-review
	Wang J.; Liu X.; Li Y.; Powell T.; Wang X.; Wang G.; Zhang P.
	2019
	565
	80.71428571

	Microplastics in different tissues of fish and prawn from the Musa Estuary, Persian Gulf
	Abbasi S.; Soltani N.; Keshavarzi B.; Moore F.; Turner A.; Hassanaghaei M.
	2018
	565
	70.625

	Microplastics cause neurotoxicity, oxidative damage and energy-related changes and interact with the bioaccumulation of mercury in the European seabass, Dicentrarchus labrax (Linnaeus, 1758)
	Barboza L.G.A.; Vieira L.R.; Branco V.; Figueiredo N.; Carvalho F.; Carvalho C.; Guilhermino L.
	2018
	560
	70

	Microplastics in the aquatic environment: Evidence for or against adverse impacts and major knowledge gaps
	Burns E.E.; Boxall A.B.A.
	2018
	535
	66.875

	Effects of micro- and nanoplastics on aquatic ecosystems: Current research trends and perspectives
	Chae Y.; An Y.-J.
	2017
	527
	58.55555556

	Plastic biodegradation: Frontline microbes and their enzymes
	Amobonye A.; Bhagwat P.; Singh S.; Pillai S.
	2021
	517
	103.4

	Histopathological and molecular effects of microplastics in Eisenia andrei Bouché
	Rodriguez-Seijo A.; Lourenço J.; Rocha-Santos T.A.P.; da Costa J.; Duarte A.C.; Vala H.; Pereira R.
	2017
	508
	56.44444444

	Microplastic and macroplastic ingestion by a deep diving, oceanic cetacean: The True's beaked whale Mesoplodon mirus
	Lusher A.L.; Hernandez-Milian G.; O'Brien J.; Berrow S.; O'Connor I.; Officer R.
	2015
	508
	46.18181818

	Ingestion of Nanoplastics and Microplastics by Pacific Oyster Larvae
	Cole M.; Galloway T.S.
	2015
	501
	45.54545455

	A meta-analysis of the effects of exposure to microplastics on fish and aquatic invertebrates
	Foley C.J.; Feiner Z.S.; Malinich T.D.; Höök T.O.
	2018
	500
	62.5

	Accumulation of polystyrene microplastics in juvenile Eriocheir sinensis and oxidative stress effects in the liver
	Yu P.; Liu Z.; Wu D.; Chen M.; Lv W.; Zhao Y.
	2018
	499
	62.375

	Human health concerns regarding microplastics in the aquatic environment - From marine to food systems
	Yuan Z.; Nag R.; Cummins E.
	2022
	498
	124.5

	Uptake, tissue distribution, and toxicity of polystyrene nanoparticles in developing zebrafish (Danio rerio)
	Pitt J.A.; Kozal J.S.; Jayasundara N.; Massarsky A.; Trevisan R.; Geitner N.; Wiesner M.; Levin E.D.; Di Giulio R.T.
	2018
	493
	61.625

	Intestinal alterations in European sea bass Dicentrarchus labrax (Linnaeus, 1758) exposed to microplastics: Preliminary results
	Pedà C.; Caccamo L.; Fossi M.C.; Gai F.; Andaloro F.; Genovese L.; Perdichizzi A.; Romeo T.; Maricchiolo G.
	2016
	482
	48.2

	Microplastics in aquatic environments: Implications for Canadian ecosystems
	Anderson J.C.; Park B.J.; Palace V.P.
	2016
	480
	48

	Occurrence of microplastics in commercial fish from a natural estuarine environment
	Bessa F.; Barría P.; Neto J.M.; Frias J.P.G.L.; Otero V.; Sobral P.; Marques J.C.
	2018
	468
	58.5

	The ecotoxicological effects of microplastics on aquatic food web, from primary producer to human: A review
	Wang W.; Gao H.; Jin S.; Li R.; Na G.
	2019
	465
	66.42857143

	Raman Microspectroscopy Detection and Characterisation of Microplastics in Human Breastmilk
	Ragusa A.; Notarstefano V.; Svelato A.; Belloni A.; Gioacchini G.; Blondeel C.; Zucchelli E.; De Luca C.; D’avino S.; Gulotta A.; Carnevali O.; Giorgini E.
	2022
	458
	114.5

	Particulate plastics as a vector for toxic trace-element uptake by aquatic and terrestrial organisms and human health risk
	Bradney L.; Wijesekara H.; Palansooriya K.N.; Obadamudalige N.; Bolan N.S.; Ok Y.S.; Rinklebe J.; Kim K.-H.; Kirkham M.B.
	2019
	456
	65.14285714

	Reducing Uncertainty and Confronting Ignorance about the Possible Impacts of Weathering Plastic in the Marine Environment
	Jahnke A.; Arp H.P.H.; Escher B.I.; Gewert B.; Gorokhova E.; Kühnel D.; Ogonowski M.; Potthoff A.; Rummel C.; Schmitt-Jansen M.; Toorman E.; MacLeod M.
	2017
	456
	50.66666667

	Human health and ocean pollution
	Landrigan P.J.; Stegeman J.J.; Fleming L.E.; Allemand D.; Anderson D.M.; Backer L.C.; Brucker-Davis F.; Chevalier N.; Corra L.; Czerucka D.; Bottein M.-Y.D.; Demeneix B.; Depledge M.; Deheyn D.D.; Dorman C.J.; Fénichel P.; Fisher S.; Gaill F.; Galgani F.; Gaze W.H.; Giuliano L.; Grandjean P.; Hahn M.E.; Hamdoun A.; Hess P.; Judson B.; Laborde A.; McGlade J.; Mu J.; Mustapha A.; Neira M.; Noble R.T.; Pedrotti M.L.; Reddy C.; Rocklöv J.; Scharler U.M.; Shanmugam H.; Taghian G.; Van De Water J.A.J.M.; Vezzulli L.; Weihe P.; Zeka A.; Raps H.; Rampal P.
	2020
	453
	75.5

	Screening for microplastics in sediment, water, marine invertebrates and fish: Method development and microplastic accumulation
	Karlsson T.M.; Vethaak A.D.; Almroth B.C.; Ariese F.; van Velzen M.; Hassellöv M.; Leslie H.A.
	2017
	452
	50.22222222

	Adherence of microplastics to soft tissue of mussels: A novel way to uptake microplastics beyond ingestion
	Kolandhasamy P.; Su L.; Li J.; Qu X.; Jabeen K.; Shi H.
	2018
	451
	56.375

	Ingestion of Plastic Microfibers by the Crab Carcinus maenas and Its Effect on Food Consumption and Energy Balance
	Watts A.J.R.; Urbina M.A.; Corr S.; Lewis C.; Galloway T.S.
	2015
	449
	40.81818182

	Using mussel as a global bioindicator of coastal microplastic pollution
	Li J.; Lusher A.L.; Rotchell J.M.; Deudero S.; Turra A.; Bråte I.L.N.; Sun C.; Shahadat Hossain M.; Li Q.; Kolandhasamy P.; Shi H.
	2019
	444
	63.42857143

	Beyond the ocean: Contamination of freshwater ecosystems with (micro-)plastic particles
	Dris R.; Imhof H.; Sanchez W.; Gasperi J.; Galgani F.; Tassin B.; Laforsch C.
	2015
	440
	40

	Microplastics and seafood: lower trophic organisms at highest risk of contamination
	Walkinshaw C.; Lindeque P.K.; Thompson R.; Tolhurst T.; Cole M.
	2020
	433
	72.16666667

	Toxicities of polycyclic aromatic hydrocarbons for aquatic animals
	Honda M.; Suzuki N.
	2020
	430
	71.66666667

	Blue mussels (Mytilus edulis spp.) as sentinel organisms in coastal pollution monitoring: A review
	Beyer J.; Green N.W.; Brooks S.; Allan I.J.; Ruus A.; Gomes T.; Bråte I.L.N.; Schøyen M.
	2017
	424
	47.11111111

	Is there any consistency between the microplastics found in the field and those used in laboratory experiments?
	Phuong N.N.; Zalouk-Vergnoux A.; Poirier L.; Kamari A.; Châtel A.; Mouneyrac C.; Lagarde F.
	2016
	424
	42.4

	Bioavailability and toxicity of microplastics to fish species: A review
	Wang W.; Ge J.; Yu X.
	2020
	416
	69.33333333

	Plastic contamination of the food chain: A threat to human health?
	Waring R.H.; Harris R.M.; Mitchell S.C.
	2018
	414
	51.75

	Microplastics in mussels sampled from coastal waters and supermarkets in the United Kingdom
	Li J.; Green C.; Reynolds A.; Shi H.; Rotchell J.M.
	2018
	413
	51.625

	Chemical composition and ecotoxicity of plastic and car tire rubber leachates to aquatic organisms
	Capolupo M.; Sørensen L.; Jayasena K.D.R.; Booth A.M.; Fabbri E.
	2020
	411
	68.5

	Microplastics as vectors for bioaccumulation of hydrophobic organic chemicals in the marine environment: A state-of-the-science review
	Ziccardi L.M.; Edgington A.; Hentz K.; Kulacki K.J.; Kane Driscoll S.
	2016
	409
	40.9

	Polystyrene microplastics cause tissue damages, sex-specific reproductive disruption and transgenerational effects in marine medaka (Oryzias melastigma)
	Wang J.; Li Y.; Lu L.; Zheng M.; Zhang X.; Tian H.; Wang W.; Ru S.
	2019
	404
	57.71428571

	Microplastics effects in Scrobicularia plana
	Ribeiro F.; Garcia A.R.; Pereira B.P.; Fonseca M.; Mestre N.C.; Fonseca T.G.; Ilharco L.M.; Bebianno M.J.
	2017
	399
	44.33333333

	A critical view on microplastic quantification in aquatic organisms
	Vandermeersch G.; Van Cauwenberghe L.; Janssen C.R.; Marques A.; Granby K.; Fait G.; Kotterman M.J.J.; Diogène J.; Bekaert K.; Robbens J.; Devriese L.
	2015
	396
	36

	Focus topics on microplastics in soil: Analytical methods, occurrence, transport, and ecological risks
	Li J.; Song Y.; Cai Y.
	2020
	390
	65

	Abundance and characteristics of microplastics in market bivalves from South Korea
	Cho Y.; Shim W.J.; Jang M.; Han G.M.; Hong S.H.
	2019
	388
	55.42857143

	Bioaccumulation and biomagnification of microplastics in marine organisms: A review and meta-analysis of current data
	Miller M.E.; Hamann M.; Kroon F.J.
	2020
	382
	63.66666667

	Interactions and effects of microplastics with heavy metals in aquatic and terrestrial environments
	Khalid N.; Aqeel M.; Noman A.; Khan S.M.; Akhter N.
	2021
	378
	75.6

	Effects of conventional and biodegradable microplastics on a marine ecosystem engineer (Arenicola marina) and sediment nutrient cycling
	Green D.S.; Boots B.; Sigwart J.; Jiang S.; Rocha C.
	2016
	378
	37.8

	Assessing the relationship between the abundance and properties of microplastics in water and in mussels
	Qu X.; Su L.; Li H.; Liang M.; Shi H.
	2018
	376
	47

	Microplastics in livers of European anchovies (Engraulis encrasicolus, L.)
	Collard F.; Gilbert B.; Compère P.; Eppe G.; Das K.; Jauniaux T.; Parmentier E.
	2017
	374
	41.55555556

	Size- and shape-dependent effects of microplastic particles on adult daggerblade grass shrimp (Palaemonetes pugio)
	Gray A.D.; Weinstein J.E.
	2017
	372
	41.33333333

	Marine microplastics as vectors of major ocean pollutants and its hazards to the marine ecosystem and humans
	Amelia T.S.M.; Khalik W.M.A.W.M.; Ong M.C.; Shao Y.T.; Pan H.-J.; Bhubalan K.
	2021
	371
	74.2

	Polystyrene microplastics alter the behavior, energy reserve and nutritional composition of marine jacopever (Sebastes schlegelii)
	Yin L.; Chen B.; Xia B.; Shi X.; Qu K.
	2018
	369
	46.125

	Effects of polystyrene microplastics on the composition of the microbiome and metabolism in larval zebrafish
	Wan Z.; Wang C.; Zhou J.; Shen M.; Wang X.; Fu Z.; Jin Y.
	2019
	365
	52.14285714

	Microplastic sources, formation, toxicity and remediation: a review
	Osman A.I.; Hosny M.; Eltaweil A.S.; Omar S.; Elgarahy A.M.; Farghali M.; Yap P.-S.; Wu Y.-S.; Nagandran S.; Batumalaie K.; Gopinath S.C.B.; John O.D.; Sekar M.; Saikia T.; Karunanithi P.; Hatta M.H.M.; Akinyede K.A.
	2023
	354
	118

	Zebrafish: An emerging model to study microplastic and nanoplastic toxicity
	Bhagat J.; Zang L.; Nishimura N.; Shimada Y.
	2020
	350
	58.33333333

	Relative importance of microplastics as a pathway for the transfer of hydrophobic organic chemicals to marine life
	Bakir A.; O'Connor I.A.; Rowland S.J.; Hendriks A.J.; Thompson R.C.
	2016
	349
	34.9

	Microplastic ingestion by Daphnia magna and its enhancement on algal growth
	Canniff P.M.; Hoang T.C.
	2018
	344
	43

	Microplastic–toxic chemical interaction: a review study on quantified levels, mechanism and implication
	Verla A.W.; Enyoh C.E.; Verla E.N.; Nwarnorh K.O.
	2019
	343
	49

	High levels of microplastic pollution in the sediments and benthic organisms of the South Yellow Sea, China
	Wang J.; Wang M.; Ru S.; Liu X.
	2019
	335
	47.85714286

	Micro- and nanoplastic induced cellular toxicity in mammals: A review
	Banerjee A.; Shelver W.L.
	2021
	334
	66.8

	Microplastics in human food chains: Food becoming a threat to health safety
	Mamun A.A.; Prasetya T.A.E.; Dewi I.R.; Ahmad M.
	2023
	327
	109

	Evaluation of the impact of polyethylene microbeads ingestion in European sea bass (Dicentrarchus labrax) larvae
	Mazurais D.; Ernande B.; Quazuguel P.; Severe A.; Huelvan C.; Madec L.; Mouchel O.; Soudant P.; Robbens J.; Huvet A.; Zambonino-Infante J.
	2015
	325
	29.54545455

	Investigating a probable relationship between microplastics and potentially toxic elements in fish muscles from northeast of Persian Gulf
	Akhbarizadeh R.; Moore F.; Keshavarzi B.
	2018
	324
	40.5

	Toxicity of leachate from weathering plastics: An exploratory screening study with Nitocra spinipes
	Bejgarn S.; MacLeod M.; Bogdal C.; Breitholtz M.
	2015
	323
	29.36363636

	Microplastics provide new microbial niches in aquatic environments
	Yang Y.; Liu W.; Zhang Z.; Grossart H.-P.; Gadd G.M.
	2020
	321
	53.5

	Effects of microplastics on European flat oysters, Ostrea edulis and their associated benthic communities
	Green D.S.
	2016
	320
	32

	Microplastic ingestion by Mullus surmuletus Linnaeus, 1758 fish and its potential for causing oxidative stress
	Alomar C.; Sureda A.; Capó X.; Guijarro B.; Tejada S.; Deudero S.
	2017
	315
	35

	Assessment of microplastic toxicity to embryonic development of the sea urchin Lytechinus variegatus (Echinodermata: Echinoidea)
	Nobre C.R.; Santana M.F.M.; Maluf A.; Cortez F.S.; Cesar A.; Pereira C.D.S.; Turra A.
	2015
	315
	28.63636364

	Microplastics as vehicles of environmental PAHs to marine organisms: Combined chemical and physical hazards to the mediterranean mussels, Mytilus galloprovincialis
	Pittura L.; Avio C.G.; Giuliani M.E.; d'Errico G.; Keiter S.H.; Cormier B.; Gorbi S.; Regoli F.
	2018
	314
	39.25

	Toxicological effects of irregularly shaped and spherical microplastics in a marine teleost, the sheepshead minnow (Cyprinodon variegatus)
	Choi J.S.; Jung Y.-J.; Hong N.-H.; Hong S.H.; Park J.-W.
	2018
	310
	38.75

	Review on plastic wastes in marine environment – Biodegradation and biotechnological solutions
	A. G.K.; K. A.; M. H.; K. S.; G. D.
	2020
	308
	51.33333333

	Microplastic in riverine fish is connected to species traits
	McNeish R.E.; Kim L.H.; Barrett H.A.; Mason S.A.; Kelly J.J.; Hoellein T.J.
	2018
	307
	38.375

	Toxicities of polystyrene nano- and microplastics toward marine bacterium Halomonas alkaliphila
	Sun X.; Chen B.; Li Q.; Liu N.; Xia B.; Zhu L.; Qu K.
	2018
	307
	38.375

	Environmental samples of microplastics induce significant toxic effects in fish larvae
	Pannetier P.; Morin B.; Le Bihanic F.; Dubreil L.; Clérandeau C.; Chouvellon F.; Van Arkel K.; Danion M.; Cachot J.
	2020
	302
	50.33333333

	A critical review of interactions between microplastics, microalgae and aquatic ecosystem function
	Nava V.; Leoni B.
	2021
	294
	58.8

	Experimental Evaluation of Seaweeds as a Vector for Microplastics into Marine Food Webs
	Gutow L.; Eckerlebe A.; Giménez L.; Saborowski R.
	2016
	288
	28.8

	High levels of microplastic ingestion by the semipelagic fish bogue Boops boops (L.) around the Balearic Islands
	Nadal M.A.; Alomar C.; Deudero S.
	2016
	285
	28.5

	Microplastic pollution in the Maowei Sea, a typical mariculture bay of China
	Zhu J.; Zhang Q.; Li Y.; Tan S.; Kang Z.; Yu X.; Lan W.; Cai L.; Wang J.; Shi H.
	2019
	284
	40.57142857

	Joint toxicity of microplastics with triclosan to marine microalgae Skeletonema costatum
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Table S7. Summary of reference co-citation clusters, themes, and representative influential studies.

	Cluster
	Theme / Research Focus
	Representative Highly Cited Studies
	Key Contributions / Notes

	Cluster 1: Ecotoxicological Impacts of MPs 
	Toxicity of MPs in aquatic organisms; physiological, biochemical, and developmental endpoints; trophic transfer
	Wright et al. (2013); Cole et al. (2013); Avio et al. (2015); Van Cauwenberghe & Janssen (2014); Farrell & Nelson (2013); 
	Established foundational understanding of MP impacts on bivalves, copepods, mollusks, and fish; identified oxidative stress, growth impairment, reproductive toxicity, and trophic transfer; linked lab evidence to ecological processes.

	Cluster 2: MPs + Pollutants Interaction
	Interactions of MPs with heavy metals, pharmaceuticals, herbicides, PAHs; bioavailability enhancement and mixture toxicity
	Botterell et al. (2025); Barboza et al. (2025); de sa i.c  et al. (2024); Auta et al. (2017);
	Demonstrated pollutant adsorption, increased bioaccumulation, oxidative stress, developmental abnormalities, and food-web transfer; highlighted risks to seafood safety and human exposure.

	Cluster 3: Ecological & Environmental Risk Assessment
	Long-term and sub-lethal effects; environmental distribution; exposure under stress conditions; bioaccumulation and biomagnification
	Jambeck et al. (2015); Rochman et al. (2013); Abbasi et al. (2018); Setälä et al. (2014)
	Documented global MP fluxes, spatial patterns, and bioaccumulation from Asia to Antarctica; clarified effects under temperature stress/limited food; examined microbial colonization and human dietary pathways.

	Cluster 4: Methods & Monitoring
	Standardized sampling, detection, and analytical methodologies; use of indicator species for MP exposure
	Browne et al. (2008); Lusher et al. (2013); Rochman et al., 2013; Van Cauwenberghe et al., 2015
	Improved polymer identification, harmonized protocols, and cross-study comparability; established mussels, oysters, sea cucumbers, krill, seahorses as reliable bioindicators; advanced chronic exposure and cross-species assessment.

	Cluster 5: Interdisciplinary Frameworks
	Socio-environmental, policy, and human-health integration; risk communication and mitigation strategies
	Andrady (2011); Prata (2020); Cole et al. (2011); Deng et al. (2017)
	Linked ecotoxicology with public health and socio-economic analysis; developed frameworks for risk mitigation, predictive modelling, and regulatory responses to microplastic pollution.


Table S8. Author Co-citation Clusters, Thematic Focus, and Representative Authors
	Cluster
	Primary Theme / Focus
	Representative Authors (from VOSviewer map)
	Key Research Contributions

	Cluster 1 — Foundational Marine Microplastics Research (Red)
	Detection, characterization, and environmental occurrence of microplastics; core methodologies and baseline ecotoxicology
	Thompson R.C.; Galloway T.S.; Koelmans A.A.; Cole M.; Rochman C.M.; Galgani F.; Halsband C.; Browne M.A.; Janssen C.R.
	Developed standardized sampling and polymer-identification protocols; documented environmental contamination; characterized organismal uptake pathways; linked laboratory toxicology with environmental monitoring; provided early frameworks influencing global marine pollution policy.

	Cluster 2 — Environmental Distribution & Multi-Pollutant Interactions (Green)
	Transport pathways, river–estuary–coast connectivity, and interactions of MPs with co-contaminants (metals, antibiotics, POPs)
	Wang J.; Li J.; Zhang Y.; Shi H.; Wang Y.; Li Y.; Zhao Y.; Wang X.
	Mapped spatial distribution patterns; modelled hydrodynamic transport; revealed enhanced toxicity through pollutant adsorption; contributed to regional and national ecological risk assessments; advanced watershed-scale monitoring.

	Cluster 3 — Mechanistic Toxicology & Physiological Effects (Blue)
	Sub-lethal toxicity mechanisms, oxidative stress, immune disruption, reproductive impairment, molecular biomarkers
	Guilhermino L.; Paul-Pont I.; Lambert C.; Faggio C.
	Identified cellular and physiological injury pathways; demonstrated oxidative stress, metabolic disruption, and immune alterations from MP exposure; applied histological, biochemical, and transcriptomic tools; clarified mechanistic links between exposure and organism-level dysfunction.


Table S9. Journal Co-citation Clusters, Themes, and Representative Journals
	Cluster
	Theme / Research Focus
	Representative Highly Co-cited Journals
	Description of Cluster Focus

	Cluster 1 (Red)
	Marine pollution, ecotoxicology, organismal responses, field & laboratory assessments
	Mar. Pollut. Bull.; Sci. Rep.; Mar. Environ. Res.; Environ. Toxicol. Chem.; Front. Mar. Sci.; Fish. Shellfish Immunol.; Estuar. Coast Shelf Sci.; Marine Anthropogenic Litter; Arch. Environ. Contam. Toxicol.; Aquaculture; Mar. Ecol. Prog. Ser.; Nature; Mar. Biol.
	Focuses on marine environmental contamination, sediment–water interactions, organism-level toxicity, oxidative stress, trophic transfer, and ecological risk assessments. Dominated by field surveys and experimental ecotoxicology.

	Cluster 2 (Green)
	Environmental chemistry, pollutant transport modelling, co-contaminant interactions, remediation
	Sci. Total Environ.; Chemosphere; J. Hazard. Mater.; Water Res.; Ecotoxicol. Environ. Saf.; Environ. Sci. Pollut. Res. Int.; Environ. Int.; Environ. Res.; Environ. Toxicol. Pharmacol.
	Examines microplastic fate, transport, sorption processes, interaction with metals/pesticides/antibiotics, and engineered or nature-based remediation. Strongly chemistry- and modelling-driven.

	Cluster 3 (Blue)
	Ecosystem-level environmental science, interdisciplinary approaches, ecological modelling
	Front. Environ. Sci.
	Integrates ecosystem modelling, monitoring tools, and interdisciplinary connections between ecology, toxicology, and environmental management.

	Cluster 4 (Yellow)
	Toxicological testing, aquatic physiology, controlled exposure assays
	Aquat. Toxicol.
	Focused on biomarker-based toxicity testing, oxidative stress, inflammation, dose–response studies, and experimental toxicology in fish and invertebrates.

	Cluster 5 (Purple)
	Analytical chemistry, detection techniques, risk assessment, policy frameworks
	Environ. Pollut.; Environ. Sci. Technol.
	Emphasizes analytical method development, nanoplastic detection, regulatory criteria, and cross-disciplinary policy-oriented environmental assessments.


Table S10. High-frequency author keywords identified through co-occurrence analysis and representative studies in microplastic research
	Sl. No.
	Keyword
	Occurrences
	Total Link Strength
	Thematic Focus
	Representative Articles

	1
	Microplastics
	694
	1415
	Core research theme; environmental occurrence & impacts
	The potential of microplastics acting as vector for triclosan in aquatic environments; Microplastics in marine systems: A review of sources and sinks, typical environmental behaviors, and biological effects; Macroissues with Microplastics: A Review on Distribution, Environmental Impacts, Pollutant Interactions, Toxicity, Analytical Methodology and Mitigation Strategies

	2
	Microplastic
	191
	425
	Particle-level exposure & accumulation
	Microplastic accumulation in respiratory and digestive systems of selected fish from Banten Bay, Indonesia; Microplastic contamination alters microbial community in commercially important bivalves

	3
	Toxicity
	115
	334
	Biological and ecotoxicological effects
	The FOXO pathway mediates a conserved mechanism of antioxidant defense against microplastic-induced toxicity; Marine micro(nano)plastics toxicology: Knowledge gaps and perspectives

	4
	Nanoplastics
	111
	263
	Emerging contaminants & molecular mechanisms
	Review of mechanisms and impacts of nanoplastic toxicity in aquatic organisms and potential impacts on human health; The wheel of time: The environmental dance of aged micro- and nanoplastics and their biological resonance

	5
	Bioaccumulation
	90
	247
	Trophic transfer & food-web interactions
	Fate of microplastics and emerging contaminants: Mechanisms of interactions, bioaccumulation and combined toxicity to aquatic organisms; Eutrophication Exacerbates Microplastic Bioaccumulation Risks in Coastal Fish

	6
	Fish
	81
	229
	Model organisms & exposure pathways
	Microplastics pollution in Gulf of Bandırma, Sea of Marmara: Biota and sediment; Toxicity Impact of Polyethylene Microplastics on Biochemical Parameters and Oxidative Stress in Benni Fish



	7
	Oxidative stress
	98
	228
	Cellular stress and antioxidant response
	Relations between microplastic contamination and stress biomarkers under two seasonal conditions in wild fish populations; Effects of functionalized nanoplastics on oxidative stress in the mussel Mytilus coruscus

	8
	Pollution
	77
	194
	Environmental contamination & anthropogenic inputs
	Microplastic contamination in the mangroves of Piraquê-Açu and Piraquê-Mirim rivers; Plastic debris exposure and effects in rivers: Boundaries for efficient ecological risk assessment

	9
	Plastic pollution
	82
	168
	Marine litter & ecosystem impacts
	Microplastics in the deep: Suspended particles affect the model species Mytilus galloprovincialis; Thailand's animals in peril: a systematic review of microplastic contamination and its ecological consequences

	10
	Ingestion
	63
	152
	Exposure routes & feeding behavior
	First Report of Microplastic Ingestion and Bioaccumulation in Commercially Valuable European Anchovies; Hit the target: A new experimental method to select bioindicators of microplastic ingestion by marine fish

	11
	Ecotoxicology
	52
	138
	Mechanistic & risk-based assessments
	Assessment of microplastic contamination in clams and shrimp from estuarine environments of Goa; Species sensitivity distributions of microplastics based on toxicity endpoints and particle characteristics

	12
	Marine pollution
	52
	124
	Marine ecosystems & conservation relevance
	Microplastic pollution in tropical coral reef ecosystems from the coastal South China Sea; Microplastics in the marine environment: Challenges and the shift towards sustainable plastics and plasticizers
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Figure S1. Journal co-citation network in microplastic bioaccumulation and toxicity research.[image: image3.png]bay oflbengal
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Figure S2. Overlay visualization of keyword co-occurrence in microplastic bioaccumulation and toxicity research

