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Abstract

BACKGROUND: Microplastics are able to enter the human body through food chains, personal care products,
contact (skin) from the soil, water or inhalation of microplastics in the air.

AIM: This article aims to identify the presence of microplastics that are exposed to humans.

METHODS: Systematic review using four bibliographic databases (Google Scholar, Wiley Online Library, PubMed,
and Science Direct). Literature search from 2016 to 2021, in the search found as many as 10983 papers extracted
using PRISMA guidelines, a total of five papers were selected for review.

RESULTS: In this review article, the presence of oral, dermal, and inhalation exposed microplastics is found in feces,
colon, placenta, scalp hair, hand skin, facial skin, and saliva. Several methods are used to identify microplastics
according to polymer types, shape, and sizes microplastics in humans. The polymer type often found in the article
is polypropylene. In addition, fibers, fragments and films are detectable shape of microplastic, while the size of
microplastics >5 mm.

CONCLUSION: This literature study provides evidence that microplastics of various types of polymers, shapes and
sizes are ubiquitous in humans. Hence, the possibility of health risks resulting from microplastic exposure in the

Open Access: This is an open-access article distributed
under the terms of the Creative Commons Attribution-
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Introduction

Production and wuse of plastics have
continued to increase over the past 30 years [1]. It
is estimated that plastics production will increase by
40% by 2030 [2]. The world produces more than 400
million tons of plastics every year, most of which are
considered mismanaged after use [3]. Inadequate
disposal of plastics becomes a threat to aqueducts, soil
and possibly air [4]. Large amounts of plastics waste
are released into the environment over many years
eventually decomposing into microplastics [5], gradually
degraded by weathering and aging [1]. Microplastics are
environmental pollutant [6]. Its widespread abundance
and distribution in the world are what many scientists
use as key indicators of the recent and contemporary
periods that define a new historical age [7].

The most exposed to the most microplastics
organisms may be human because they are at the
peak of the food chain [8]. Humans are potentially
exposed to microplastics through food, beverages,
and air [9], as well as skin contact because of the
microplastics in the products [10] that is, through the
use of personal care products (scrub soap, toothpaste,

human body should not be ignored.

and facial washing), cosmetics [11] and contact (skin)
from the soil [12]. In cars and toys, microplastics can
also be found [11]. Microplastics are usually smaller
than non-synthetics particles and thus identified can
be inhaled [9]. Because of their small size, they can
be inhaled and can cause lesions on the respiratory
system depending on individual vulnerability and the
nature of the particles [13].

An important contributor to the human who
may exposte is drinking water [14]. In addition to oral
feeding thatinvolves contaminated water consumption
also through food products (plants and seafood) [12]
and contact with food packaging [15]. Oral exposure
has been an important route of microplastics exposure
for organisms [16]. Microplastics swallowed through
food enter the human body. They interact with the
phlegic structure of the digestive tract first and are
subsequently relocated to the lymphatic and circulatory
systems and through which they reach and accumulate
in the organ, resulting in human health [17]. If inhaled
or ingested, microplastics can accumulate and use
local particle toxicity by encouraging or enhancing the
immune response [6]. Therefore, in the study of this
literature, we aim to review some papers that detect
the presence of microplastics in the human body.
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Materials and Methods

Search strategy

Searching of the literature review for
identifying relevant papers with question studies uses
four bibliography databases: Google scholar, Wiley
Online Library, PubMed, and Science Direct. All four
databases are used as search engines to find the article
that qualifies the review. The search strategy uses
keywords of Detection OR Presence OR Abundance
AND Exposure AND Microplastics AND Human. Based
on keywords search, it was first discovered in 10983
articles, Google scholar (8560) Wiley Online Library
(309), Science direct (1935) dan PubMed (179). This
search is done from 2016 to 2021.

Study selection

Systematic reviews would be helpful to
synthesize a variety of relevant research results. The
search for research was done systematically followed
the correct research stages or protocols by using
methods of Preferred Reporting Items for Systematic
Reviews and Meta-analyses or commonly called
PRISMA.

Data extraction

Literature accessed in the research process
by having screenings based on the inclusion and
exclusion criteria is suggested in Table 1. In the
systematic review of data literacy, we first looked at the
publication year and read the title and abstract so that
it could be known on the topic. Then, we read the entire
text by reviewing the methods used in microplastic
identification, results and conclusions. At this stage, it
is defined the criteria of the data found, whether they
are worthy of being used as data sources. Here is the
seemingly worthy criterion.

Table 1: The exclusion and inclusion criteria in the literature
search

Criteria
Eksklusi

Description

Editorials, letters, book, encyclopedia,

Non-English articles

Double publication

There is no limit on age, gender and research location
Detecting microplastics exposure to human specimens
Microplastics detected in the human body

Examining size, shape and type of microplastics polymer
Full text

Inclusion

Of the 10983 articles extracted from four
databases (Figure 1), after screening had been made,
this data extraction results could be known for further
analysis. Based on screening and due diligence,
a number of eligible articles found are five articles
published only in 2019-2021 since the search for the
year 2016-2018 articles does not fit the criteria.

Identification of studies from Google scholar (8560)
Wiley Online Library (309), Science direct (1935)
dan Pubmed (179)

(n =10983)

Duplicate articles
are issued, non-
text & non-
English (n = 7781)

Screening of articles after
duplication is removed

Article issued after

(n =3202) -

title read

[ (n=3133)

v

Abstract reviewed articles
(n=289) Articles issued

[ after a read

v abstract
(n=217)

Full-text articles reviewed
(n=123)

Articles

entered Articles issued

after reading after being read
references Fulltext,
from systematic review/
articles taken, meta-analysis
outcomes (n=17)
(n=3)

Articles reviewed (n = 5)

| Included | | Eligibility | | Screening | |Identiﬁcation|

Figure 1: PRISMA Flow Diagram

Data analysis

The data collected at the previous stage will be
analyzed at this stage. The results analyzed will address
any research question that has been predetermined.
Syndicated items in the selected articles based on
topics are arranged into five main parts; (1) specimen
(2) polymer type (3) shape, (4) size of microplastics,
and (5) exposure route.

Results and Discussion

Microplastics in human specimen

Previous studies have done a lot of
microplastics studies in both air, soil, water, animals,
and plants. Based on the literature study, microplastics
are also found in the human body as seen in Table 2.
In microplastics analysis, it can be used microscope
Fourier transform infrared (FT-IR) [18], [19], [20] to
identify the types and numbers of particles [20] and
Raman microspectroscopy to evaluate the presence
of microplastics and its poly composition [21], [22]. To
analyze the microplastics sample is more often using
FT-IR spectroscopy, but Raman spectroscopy also has
the same value in analyzing the sample in microplastics
research [23].

The consumption of microplastics in the
search for the literature review is not restricted
to age and gender, but the literature shows that
microplastics are greater in men than in women (ratio of
approximately 2:1). In total, the number of microplastics
observed is lower in the hair of the female head than
in the hair of the male head [21] because the annual
microplastics consumption of humans depends on age
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and gender [24]. Literature studies show that in the
human body, microplastics are found in samples of the
hair of the head, the skin of the hands, the face and
the saliva. Most of the top microplastics samples are
hair with an average value of >3.5 microplastics per
person per day and saliva with an average value of 0.33
microplastics per person per day [21].

The sample of the colectomy by detecting
an average of 331 particles per individual specimen
or 28 particles per g of the colon was the first human
study using a sample of the colectomy so that no
similar data could be compared [19]. The first study
of human samples found in the placenta is as many
as 12 microplastics fragments with details of 5
microplastics found in the fetus’ side, 4 in the mother’s
side and 3 in the chorioamniotic membranes [22].
Another is the presence of microplastics found in
human feces, by detecting 20 microplastic particles
at 10 g (s) of feces [20]. In addition, the presence of
microplastics in the literature study was found at 26
students at Beijing Sport University in China with the
microplastics abundance varying from 1 particle/g up
to 36 particles/g [18]. In humans, the average daily
excretion of wet feces is 128 g/bonnet/day or the dry
mass median of 29 g/bonnet/day [25].

This literature review suggests that an
abundance of microplastics has been found in human
feces, meaning its existence is beyond doubt. Another
study which corroborates that microplastics evidence is
also found in feces is microplastics research in animal
feces such as microplastics found in 92% of sheep
feces [26], 55% of the most common microplastics and
41% of microplastics fibers found in seal feces [27] and
47% of feces precursor samples in seabirds [28].

Polymer type, shape, and size of
microplastics

Various types of polymers, shapes, and
sizes of microplastics detected in human feces are
shown in Table 3. The literature study of human feces
indicates that the polymers detected are polypropylene,
polyethylene terephthalate and polystyrene, butas many
as 23 of the 24 fecal samples of the highest proportion
were polypropylene with a relative mass abundance
ratio (61%). Although the microplastics shape was not
analyzed, the use of microplastics may contain fibers
such as packaged water and toothache [18]. As to
other fecal samples, of the nine types of plastics that
are totally detected, the most abundance of polymer

Table 2: Microplastics biomarker

is polypropylene, and polyethylene terephthalate is
rarely spherical or fiber, largely in the shape of film and
fragments [20].

Microplastics fragments were also detected by
Raman Microspectroscopy in human placenta samples
obtained from six patients. The result shows that there
are 12 fragments with a round or irregular shape, where
three is polypropylene a thermoplastic polymer and nine
is only pigments [22]. Microplastics are detected in 11
colectomies containing 90% of polycarbonate, 50% of
polyamide, and 40% of polypropylene with the most
common particle shape is 96.1% of filament or fiber. The
colored microplastics ingested by humans may then
be “bleaching” during the colic transit by the digestive
enzymes in the human body so that the filament found
is 73.1% of transparent filaments [19]. The polymer type
identified in the study in Iran consists of polyethylene-
polyethylene terephthalate and polypropylene fibers
measuring <100 um. Fibers range from small and
relatively thick strands to thinner, longer and curved
strings [21]. Polypropylene is the most common polymer
detected in literature studies, whereas fragments and
fibers are what appear to be detected in its shape. Along
with the needs of the world’s plastics, the most reported
shape is fragments and fibers [29]. When viewed from
size, microplastics have the smallest measurements
in the sample of the plasenta 5 to 10 um [22] and
<100 um [21] while the largest in the sample collection
sample 0.8 to 1.6 mm [19], the sample size <5 mm [18]
is not specifically stated in the research. Microplastics
are defined as having particles of 1 nm-5 mm [30].

Table 3: The presence of microplastics by polymer type, shape,
and size

Polymer type

Polycarbonate, polyamide and
polypropylene

Polypropylene and polyethylene
terephthalate

Polypropylene

Shape Size References
Filament or fiber 0.8-1.6 mm [19]

Fragment and films 50-500 ym [20]

Fragment 5-10 um [22]

Polyethylene or polyethylene fiber <100 ym [21]
terephthalate, polypropylene, polystyrene

polyvinyl chloride

Polypropylene Not analyzed <5 mm [18]

Microplastics exposure route in human
body

A literature review of the microplastics
exposure route in the human body is shown in Table 4
and Figure 2. Exposure routes of microplastics can be
through inhalation, dermal, or oral [31].

Name (Year) Location Study Participant

Total Biomarker specimen Identification

Yusof Shuaib Ibrahim, et al. (2020) Northeastern
Peninsular, Malaysia
Philipp Schwabl, MD et al. (2019) Europe and Asia
Antonio Ragusa et al. (2021) Rome (ltaly)

Sajjad Abbasia & Andrew Turnerb (2021) Iran

Na Zhang et al. (2021) Beijing, China

Healthy volunteers
Woman with normal labor
Heathy male students
Young adults

9 subjects are suffered from a colorectal 5 6
cancer while 2 have a normal colon

W M
Colectomy FT-IR
5 3 Feces FT-IR
6 - Placenta Raman microspectroscopy
3 3 Head, hand, and face hair and saliva Raman microspectroscopy

26 Feces FT-IR
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Table 4: Microplastics exposure route

Source Reference

Seafoods, operating chamber, laboratory [19]

Exposure route
Oral, Inhalation

Oral, Dermal Seafoods consumption, plastics bottle drink, and used  [20]
cosmetics product use

Dermal Cosmetics use [22]

Oral, Dermal Toothpaste, furniture and clothes [21]

Oral Liquid and food intake [18]

Exposure can occur with swallow, inhale
and skin contact due to microplastics in products,
foodstuffs and air [10]. Plastic particles found
in a sample of colone are derived from seafood
consumption [19]. During diet surveys of 3 days, as
many as 5 (20.8%) participants ate seafood at least
once [18] while other reviews state that none of the
participants are vegetarian because as many as six
participants were found consuming seafood during
the observation period. The food was stored and
wrapped in a plastic container. It was also found that
seven participants drank from plastic bottles every
day [20]. While seafood consumption such as shellfish
may be the main exposure route, but significant
causal factors through inhaled microplastics should
also be considered [19]. Microplastics in air can also
be exposed to hair because fibers are very easily
transferred when dressed or undressed or when
exposed to appliances in synthetic textiles [21]. Rooms
that can also be contaminated with microplastics such
as operating and laboratory environments cannot be
ignored [19]. The use of various cosmetics such as
lipstick, mascara, eye shadow, and other products
can also affect microplastics exposure. Possible
entryway and transport of microplastics is from the
respiratory organs and the stomach to the placenta
[22]. Synthetic polymer is also contained in 3 used
cosmetic products (such as face wash, shower gel,
and hand cream) [20].
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Figure 2: Exposure route and source of microplastics

Microplastics human exposure to food chains,
contact with food packaging and air consumption
that causes some health effects [6], [15], [32], [33]
also impacts on dermal associated with exposure to
monomers and plastic additives [10]. In the literature
study, individuals with increased permeability of
intestine who suffer from disease inflammation may

have a higher risk of translocation of microplastic
particles [19]. The presence of microplastics in the
placenta is potentially harmful to pregnancies and in
the fetus potentially effects plasticizer regeneration
on reproduction and metabolism [22]. While acute
and chronic health effects are unknown, chronic
inflammation of the lungs will occur at considerable
levels which lead to the formation of reactive oxygen
species and secondary effects [21]. Therefore, it should
be noted for the limits of microplastics consumption in
humans. From various exposure routes, every human
life can only consume microplastics of 0.1 to 5 g [34] or
ranging from 39,000 and 52,000 microplastic particles
per year [24]. In studies, it has limited numbers of
samples, so further analysis is needed by setting
up a larger sample of specimen. Furthermore, in a
microplastics human body can cause a release of toxic
contaminants from harmful plastics, so further study
of the addictive substance in the microplastics in the
human body of those living specimen has a chronic
and acute effect.

Conclusion

Humans have the potential for microplastics
exposure through food, drink, food packaging,
personal care products, cosmetics as well as air. Using
microscope FT-IR and Raman microspectroscopy, it
can be identified the presence of microplastics both
polymer type, shape, and size of microplastics found
in the human body as well as in feces, colon, placenta,
head hair, hand skin, facial skin and saliva. Based on
the previous studies the health risk of microplastics
exposure cannot be ignored. Humans who consume
microplastics via various exposure routes can
be minimized by considering the recommended
microplastics intake in both ages and genders. For
further study, it requires a larger number of samples
and their effect on humans.
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