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Since nylon 66, a polyamide resin, has been developed and applied to toothbrush bristles, plastic
consumption has increased rapidly every year, along with the increase in the amount of plastic
discarded. Among the various forms of plastic debris produced by the decomposition of plastics, micro-
plastics with a size of less than 5 mm are widely distributed in the environment, which poses a
threat not only to the environment but also to animals and humans. The pathway through which
microplastics enter the human body is known as ingestion by water and food, inhalation from air,
and skin contact. Microplastics introduced into the human body affect human health. Recently, food-re-
lated studies have begun to be reported among microplastics-related studies, and analyses of the pres-
ence of microplastics in processed foods, such as canned foods, dried seaweed, beverages, beer, milk,
sugar, and honey, are underway. Here, we present trends in the production and consumption of plastics,
the generation of microplastics, the route of human inflow and human risk, and the microplastics
present in processed foods, which are limited but have recently been reported. Thus far, studies on
microplastics and risk assessment in processed foods have been insufficient, but microplastics are
gradually being recognized as a factor that affects the environment and food. Future studies are expected
to have implications for regulations regarding microplastics present in processed foods.
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Fig. 1. Worldwide plastic use (A) during 1950-2021 and (B) by application (adapted from [39, 41])

Table 1. Polymer types, market share, and examples of use in plastics (modified from [4, 40])

Polymer types Market share

Example of plastic use

Polypropylene (PP) 16.6%
Low-density polyethylene (LDPE) 12.4%
High-density polyethylene (HDPE) 12.6%

Polyvinylchloride (PVC) 11.7%
Polystyrene (PS) 4.8%
Polyethylene terephthalate (PET) 5.7%
Polyurethane (PUR) 4.1%
Others 18.4%

Fibers 13.7%

Food packaging, automotive parts, pipes
Reusable bags, food packaging film, tray, containers
Toys, milk bottles, shampoo bottles, pipes

Window frames, floor covering, pipes, cable insulation

Food packaging, insulation, electrical and electronic equipment

Beverage bottles
Insulation, pillows, mattresses
Tyres, packaging, electronics, automotive, etc.
Textile applications
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Table 2. Comparison of potential human exposure pathways for microplastics

Estimated human

K - T f Lo
&y exposure by Origin of MPs . ybe 0. ;  Migration to human body Consequences
routes microplastics
each route

» Absorption by specialized
M cells of intestinal Peyer’s
patches * Gastrointestinal

v e et
, 106-142 « Foods (fish, fruits, PVC, HDPE, P 181 the single = .
Ingestion . layer of the intestinal inflammation
particles/day vegetables, meat, LDPE, PA, o . . ..
epithelium (persorption) * Liver toxicity
cereals, legumes, etc.) PS . ..

* Translocation to the * Cytotoxicity
circulatory system and * Neurotoxicity
accumulation in the liver
and kidney

* Synthetic textiles * Deposition on the .
. . . . * Chronic
* Abrasion of materials  Synthetic respiratory system inflammation b
. 26-130 (car tires, buildings, etc.) fibers, PP, * Migration to the circulation y
Inhalation . . . . dust overload
particles/day * Resuspension of acrylic fiber, or lymphatic system ..
. L . * Cytotoxicity
microplastics in PA, PE * Translocation to other ..
. *» Genotoxicity
surfaces tissues
.  Skin damage
Skin Not e less than 100 nm PE, PP, PET, -« Transverse of dermal .
. . . * Inflammation
contact determined nanoplastics nylon barrier

* Cytotoxicity

'HDPE, high-density polyethylene; LDPE, low-density polyethylene; PA, polyamide; PE, polyethylene; PET, polyethylene tereph-
thalate; PP, polypropylene; PS, polystyrene; PVC, polyvinyl chloride.
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