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Abstract 

Microplasticshavenowbeenrecognizedasemergingandpersistentenvironmental 

contaminantsofgreatecologicalandpublichealthsignificance.Microplasticsaredefined 

asplastics<5mminsize,MPsgeneratefromthedegradationoflargerplasticdebris 

(secondarymicroplastics)orareproducedatthemicroscopicsizeforuseindustriallyand 

commerciallyonpurpose(primarymicroplastics).Theirsmallsize,chemicalstability,and 

hydrophobicsurfacefacilitatetheadsorptionoftoxicchemicalsandheavymetals.As 

particles,theyarenowwelldocumentedwithinmarine,freshwater,terrestrial,and 

atmosphericenvironments,includingfoodchainsandhumanbiologicalsystems.This 

paperbringstogetherrecentevidenceonsourcesandtypes,environmentalfate,eco- 

systemimpactswithgrowingevidenceofhumanexposureeffectsandtoxicity;itfurther 

demonstratesnewlyemergingdetectiontechniques,regulatorychallenges,andfuture directions in mitigation. 

Introduction 

Plasticproductionhasincreasedmassivelyoverthelastfivedecadesbecauseplasticis 

durable,cheap,andcanbeusedformanydifferentthings.However,thissamequalityalso 

makesitremainintheenvironmentforalongtime.Whenplasticwasteisnotmanaged 

properlyitgoesthroughphysical,chemical,andbiologicaldegradationtobecomemicro 

plasticswhichareveryresistanttofurtherbreakdown.Oncecreatedthesemicroplastics 

getcarriedbywind,andwateraswellasthroughtrophictransferspreadingacrossall ecosystemsfromdeep-sea 

sedimentsuptothehumanbloodstream. 

 

 

Microplasticsareomnipresent.Inrecentyears,microplasticsshiftedfrombeinga 

considerationofwastemanagementtobecomingaglobalhealthconcern.Studieshave 

reportedtheirpresenceindrinkingwater,salt,honey,seafood,fruitsandvegetables,and 

evenhumanplacentaandblood.Thedynamicsofmicroplasticsisthusanimperative study 

forriskassessmentaswellaspolicyformulation. 
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Reviewofliterature 

Originsandtypesofmicroplastics 

Examples of primary microplastics are cosmetic microbeads, industrial abrasives, 

syntheticresingranulesandpharmaceuticaladditives.Secondarymicroplasticsarisefrom 

thebreakdownofcommonplastics,includingnetsforfishing,packagingwasteandwear 

fromtyres.Microplasticswerefirstobservedtobedistributedthroughoutmarine 

sediments,Brownetal.(2011). 

DistributionintheEnvironment 

Studieshaveindicatedthatoceansareasignificantsinkformicroplastics(Jambecketal. 

2015).Riversplayanimportantroleintransportingurbanwasteintocoastalwaters. 

Terrestrialsystems,particularlyagriculturalsoilsreceivingsewagesludge,arebelievedto 

benowevenlargerrepositoriesthantheoceans(Nizzettoetal.,2016). 

Microplasticsaresimilartofoodparticlesandsoareingestedbymarinelife,including 

plankton,molluscs,fishandseabirds.Coleetal.(2013)observeddecreasedfeeding 

efficiencyincopepodsandRochmanetal.(2016)observedliverdisruptioninthefishafter 

chronicexposure.Microplasticsalsoprovideasubstrateforpathogenicmicroorganismsto create the microbiological 

community“plastisphere”. 

 

 

HumanExposure 

Coxetal.(2019)estimatedthathumansingest39,000–52,000microplasticpiecesper 

yearfromfood.Microplasticswererecentlyidentifiedinhumanbloodandplacenta,and 

areindicativeofsystemiccirculation.Althoughhumantoxicitystudiesarerestricted,a 

numberofexperimentalmodelsshowoxidativestress,inflammationandendocrine disruption. 

[7]Ourstudyrevealedthatmice,comparedwithotheranimals,notonlyexhibita 

heightenedsusceptibilitytothetoxiceffectsofmicroplastics─evidencedbydecreasedgut microbiota diversity, 

increased Firmicutes/Bacteroidetesratios, destabilized microbial 

networks,anddisruptionintheequilibriumofbeneficialandharmfulbacteria─butalso 

possesslimitedpotentialtodegrademicroplastics,unlikeearthwormsandinsects. 

Furthermore,machinelearningmodelsconfirmedthatexposuredurationisthekeyfactor 

drivingchangesinducedbymicroplasticsingutmicrobiota.Wealsoidentified Lactobacillus, Helicobacter, and 

Pseudomonasaspotentialbiomarkersfor detecting 

microplastictoxicityintheanimalgut.(ACSNano2025,19,1,369–380) 

Detection 

TheconcentrationofMicroplasticsinhumanbloodisdetectedthrough–gas chromatography / mass spectrometry. 

FivetypesofMPswerefoundinhumanbloodincludingpolyvinylchloride,polyethylene, polystyrene and polyamide 

66[8] 
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Hazards 

Microplasticshavebeendetectedinavarietyofhumantissuesandorgans,includingthe 

liver,lungs,blood,etc.Patientswithmicroplasticsdetectedwhounderwentcarotid 

endarterectomyshowedahigherriskformyocardialinfarction,strokeordeathfromany 

causesuggestingtheriskofcardiovasculardisease.[9] 

Atotal15microplasticshavebeendetectedinhumanfaecesandtheconcentrationof 

faecalmicroplasticswascorrelatedwiththestatusofinflammatoryboweldisease[10] 

Discussion 

 

 

Thedurabilityofmicroplasticsisaresultofthelong-lastingnatureofsyntheticpolymers 

andtheglobalscaleofplasticproduction. Fromaneco-toxicologicalstandpoint 

microplasticsareofconcernnotonlybecausetheycausephysicalinjuryfollowing 

ingestion,butalsoascarriersofhydrophobiccontaminantsincludingPolychlorinated 

biphenyls(PCB),polycyclicaromatichydrocarbons(PAH)andcertainpesticidesand 

metals.Thisadditiveeffectofthemixtureisespeciallyhazardoustolowertrophic 

organisms,bioaccumulationofwhichmayresultinhighertrophicpredators. 

 

ThediscoveryofmicroplasticsrecentlyinthehumanGIsystem,bloodandlungsaskseven 

moreseriousquestionsaboutchronicexposure.OfaddedconcernareNanoplastics(<1 

µm),whichhavethepotentialtopassthroughcellularandblood-brainbarriers.Tirewear microplastics, 

synthetictextilemicrofibersand plasticmulchresiduesaretoo neglected 

butimportantterrestrialsources. 

 

 

Mitigationmeasurestosolvetheproblemshouldbecomprehensive,includingcontrolof 

primarymicroplasticsinconsumerproducts,theredesignofwastewatertreatment 

facilities,findingalternativebiodegradablepolymermaterialsandimprovinginternational plastic waste 

management. 

 

 

Conclusion 

Microplasticsarenowconsideredawidespreadandenduringpollutantwiththepotential 

ecologicalandhumanhealthimpacts.Theymaybetransferredamongdifferentecological 

levels,consumedbytrophicchainsandarriveintercalatedwithco-contaminants.While 

thescienceisstillevolving,itseemsmuchofthisevidencecallsforimmediatepreventive 

action.Areaswheremoreresearchisneededarelong-termtoxicologicalstudies,better 

detectionofNPandsustainablematerials.Toendtheflowthereisneedforpoliticsto transition from linear to circular 

plastic economies.5. 
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