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ABSTRACT
The pervasiveness of microplastics in the environment has triggered growing concern regarding their potential health 
effects. This article consolidates current knowledge on microplastic exposure, mechanisms of bioaccumulation, and 
emerging toxicological evidence. Key pathways—ingestion, inhalation, and dermal contact—facilitate the entry of 
microplastics into the human body, leading to their detection in feces, blood, lungs, placenta, and breast milk [1-4]. 
Despite limited standardized data, evidence suggests links to inflammation, oxidative stress, endocrine disruption, 
and organ-specific toxicity [3-5]. There is an urgent need for interdisciplinary research to assess long-term impacts, 
especially among vulnerable populations like children.
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Introduction
The exponential growth of global plastic production—from 2 
million tons in 1950 to over 450 million tons today—has led to 
an environmental crisis, with microplastics (MPs) now recognized 
as ubiquitous pollutants [4,6]. Defined as plastic particles <5 
mm in size, MPs are classified into primary (manufactured) and 
secondary (fragmented) types [1,7]. Due to their persistence, MPs 
contaminate ecosystems, infiltrate food chains, and ultimately 
enter the human body via various routes.

Exposure Pathways
Ingestion
Dietary intake remains the principal route of microplastic exposure. 
MPs have been detected in seafood, table salt, bottled water, fruits, 
vegetables, honey, and processed foods [1,3,4]. Estimates suggest 
individuals may consume up to 121,000 MP particles annually 
through food and drink [3].

Inhalation
Indoor and urban air studies show the presence of airborne 
MPs, particularly fibers from textiles, furnishings, and building 
materials. These can be inhaled and deposited in lung tissue, where 
clearance is incomplete, especially for particles <30 µm [3,7].

Dermal Contact
Though the skin poses a significant barrier, emerging evidence 
suggests that nanoplastics (<100 nm) may penetrate through 
hair follicles or pre-damaged skin, especially via personal care 
products [4].

Distribution and Bioaccumulation
Microplastics have been detected in feces, lung tissue, liver, 
spleen, placenta, blood, and meconium. These findings suggest 
systemic translocation following epithelial barrier penetration [2-
4]. Size, surface charge, and composition influence distribution, 
with smaller particles more likely to reach systemic circulation 
and accumulate in organs.

Toxicological Effects
Experimental studies in rodents and human cell lines have 
highlighted several toxicity mechanisms [3-5]:
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Inflammation and Oxidative Stress
MPs can trigger the release of cytokines, induce reactive oxygen 
species, and damage cellular structures, including mitochondria.

Endocrine Disruption
MPs and their adsorbed pollutants (e.g., bisphenol A, phthalates) 
interfere with hormonal regulation, potentially affecting 
reproduction and development.

Gastrointestinal and Hepatic Toxicity
Ingested MPs can impair gut microbiota, disrupt intestinal 
permeability, and accumulate in the liver, altering lipid metabolism.

Neurotoxicity and Immunotoxicity
Preliminary data suggest links to neural and immune dysregulation, 
but further studies are required.

Implications for Child and Maternal Health
Children are particularly vulnerable due to developmental 
sensitivities and greater per-body-weight exposure [2,4]. Studies 
have reported MPs in placentas and breast milk, raising concerns 
about prenatal and neonatal exposure. Potential long-term 
outcomes include epigenetic changes and chronic diseases later 
in life.

Knowledge Gaps and Future Directions
Key gaps include a lack of standardized measurement protocols, 
limited data on chronic low-dose exposure, and insufficient 
epidemiological studies. Priorities for future research include [8]:

•	 Development of reliable detection methods for nano 
plastics

•	 Longitudinal studies assessing chronic exposure 
outcomes

•	 Assessment of MPs' interaction with microbiota and 
immune function

•	 Regulation of plastic production and waste management

Conclusion
Microplastic exposure is a growing public health concern with 
potentially far-reaching consequences. While definitive links to 
specific health outcomes remain under investigation, the presence 
of MPs across human tissues necessitates urgent interdisciplinary 
research and policy action. A precautionary approach—minimizing 
plastic use and enhancing public awareness—should guide 
individual behavior and governmental regulation.
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