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Highlights

• Microplastic (MP) exposure to adult humans has been quantitatively assessed.

• MPs were retrieved from hand-face skin, head hair and saliva of individuals (n =

2000).

• Over 16,000 MPs were recorded, with head hair returning the most and saliva

the least.

• Polyethylene-PET and polypropylene fibres of < 100 μm were the most abundant

type of MP.

• The study serves as a starting point for understanding and modeling human MP

exposure.

Abstract

Exposure of microplastics (MPs) to a cohort of adults of various demographics from different regions of Iran has been

quantitatively assessed. Specifically, MPs were retrieved from filtered washes of the hand and face skin, head hair and

saliva of individuals (n = 2000) after an exposure period of 24 h and were counted and, in a selected number of cases,

characterised for shape-form and size microscopically. A total of over 16,000 MPs were recorded in the study, with

head hair returning the most samples (> 7000, or, on average, >3.5 MPs per individual per day), saliva returning the

least samples (about 650, or on average 0.33 MPs per individual), and MPs about twice as high in males than females.

The number of MPs was similar amongst residents of different urbanised regions, albeit with evidence of greater

quantities captured in more humid settings, and was considerably lower in residents of a remote and sparsely

populated area. Polyethylene-polyethylene terephthalate and polypropylene fibres of < 100 μm in length, likely derived
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from clothing and soft furnishings in the indoor setting and a wider range of sources in the exterior environment, were

the most abundant type of MP in all body receptors. Daily sampling of receptors from six participants over a seven-day

period revealed that, despite these broad trends, both inter- and intra-individual exposure was highly heterogeneous.

Although the present study has demonstrated the ubiquity of MP exposure, the resulting impacts on human health are

unknown.
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Introduction

Microplastics (MPs) have received considerable attention over the past two decades because of their presence in a wide

variety of environments, including rivers and lakes, groundwater, the ocean, soils, the atmosphere and the household

(Dris et al., 2017; Chae and An, 2018; Boucher et al., 2019; Kane and Clare, 2019; Panno et al., 2019). Ubiquitous

contamination by MPs results from the wide use of plastics in society and industry, and the persistence and ready

transport of primary and secondary particles of sub-mm dimensions (Rezaei et al., 2019; Waldschläger et al., 2020).

Amongst the greatest concerns of MPs is human exposure and any consequent adverse impacts on human health.

Exposure may result from a variety of pathways but most attention has been paid to consumption of food and drink

contaminated by MPs in the environment or during storage (Iniguez et al., 2017; Li et al., 2018; Welle and Franz, 2018)

and the inhalation of fugitive atmospheric particles (Prata, 2018; Abbasi et al., 2019). Here, estimates of the quantities

and types of MP that are taken in are based on measurements in dietary components, like shellfish, salt and water, and

in interior and exterior air (Cox et al., 2019; Zhang et al., 2020). An alternative means of evaluating exposure, however,

and one that could probe the influences of demographics, working practices and climate, for example, would be to

measure MPs in human body receptors, like hair and skin. These receptors can act as passive samplers that capture MPs

from multiple sources and different pathways over a specific timeframe as individuals go about their daily activities.

In the present study, human cohorts of males and females from different regions of Iran have been tested for MP

exposure by counting particles associated with or accumulated by various receptors (head hair, hands, faces and

saliva). The size and shape distributions of MPs amongst participants and receptors have also been determined

microscopically and the polymeric makeup of selected samples established by Raman spectroscopy.
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Section snippets

Study area and sample cohort

In the current study, four contrasting regions in Iran were considered (see Fig. 1); namely, the continental cities of

Tehran and Shiraz, the coastal port of Bushehr and the remote, agricultural village of Ghazghan. Population and

climatic data for each region are given in Table 1.

Occupants of several thousand households were contacted and after sufficient positive responses were received,

research teams were deployed in each region. A total of 8000 samples from head hair, hand skin, face skin…

MP abundance and distribution

Table 2 summarises the distribution of MPs counted according to region, sex and body receptor in terms of both

numbers and percentages (note that no MPs were observed in the various control filters). Thus, amongst the cohort of

2000 participants and 8000 samples, a total of over 16,000 MPs were counted according to the criteria above. Overall,

MPs were most frequently observed in hair samples (> 7000, or, on average, >3.5 MPs per individual per day) and were

least abundant in saliva (about 650, …

Discussion

The findings of the present study are perhaps not surprising given the ubiquity of MPs in the indoor and exterior

environments and in commodities that are widely used or worn. Nevertheless, the results are significant in

demonstrating both the nature and heterogeneity of human exposure to MPs from different routes.

Regarding the indoor setting, common sources of synthetic microfibrous particles include soft furnishings and items of

clothing, with a recent study showing that the release of fibres …

Conclusions

This study has shown that the exposure of MPs to humans is ubiquitous but heterogeneous in both space and time,

with the skin, mouth and head hair all acting as important passive receptors. The majority of MPs are fine (< 100 μm)

fibres constructed of polyethylene-polyethylene terephthalate and polypropylene that appear to be derived from both

textiles (clothing and furnishings) and a range of sources in the interior and exterior environments. Other MPs include

a diversity of regularly-shaped…
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