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Puvod mikroplastu

CEVOOH
(" PRIMARNi MIKROPLASTY )| [ SEKUNDARN{ MIKROPLASTY
do Zivotniho prostredi vstupuiji X vznikaji z Zivotnim prostredi rozpadem
v podobé mikrocastic vétsich plastovych predmétl
\ J \ J
TYPES OF MICROPLASTICS | Overview D il

Proces degradace plastti a déleni ¢astic dle velikosti
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Gillibert, R. et al. (2019) ‘Raman tweezers for small microplastics and nanoplastics identification in seawater’,
Environmental Science and Technology, 53(15), pp. 9003—9013. doi: 10.1021/acs.est.9b03105.
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Closing the Carbon Loop in the Circular Plastics Economy, Carl G. Schirmeister
and Rolf Milhaupt*, Macromol. Rapid Commun. 2022, 2200247

Celosvétova produkce plastu
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V poslednich letech

World plastics
production” evolution

After a stagnation in 2020 due 365.5 mt 374.8 ut 375.5 mt 390.7 mt
to the Covid-19 pandemic,

the global plastics production 490
increased to 390.7 million tonnes __ iy 3403 340 382.3
in 2021.

300
in million tonnes
B rossil-based plastics! 250
. Post-consumer recycled plastics? 200
[ Bio-based plastics (including bio- 150

attributed plastics in 2021 data)®
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PlasticsEurope (2022) Plastics — the Facts 2022



Vyuziti plastu x cas jejich rozkladu CEVOOH

PLASTICS DEMAND Decomposition rates of marine debris items

SOURCE: PlasticsE ! L . . o o .
[T EEE; Average estimated decomposition times of typical marine debris items. Plastic items are shown in blue.
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Fishing line 600 years

Distribution of European (EU28+NO/CH) plastics converters demand by
segmentin 2019. Packaging and building & construction by far represent

the largest end-use markets. The third biggest end-use market is the Plastic bottle 450 years
automotive industry.
Disposable diaper 450 years
S 39.6 % Plastic beverage holder (six-rings) 400 years
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PlasticsEurope (2019) Plastics — the Facts 2019 An analysis of Source: U.S. National Park Service; Mote Marine Lab; National Oceanic and Atmospheric Administration Marine Debris Program
European plastics production, demand and waste data.



Plastic post-consumer waste rates of recycling, energy recovery

Nakladani s plastovym odpadem
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PlasticsEurope (2020) Plastics — the Facts 2019 An analysis of European plastics production, demand and waste data, PlasticsEurope.
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Nakladani s plastovym odpadem; g:gEVOOH

Plastic post-consumer waste rates of recycling, energy recovery

and landfll mor conimfme im mma T Ieru

Recycled

PlasticsEurope (2020) Plastics — the Facts 2019 An analysis of European plastics production, demand and waste data, PlasticsEurope.



Nakladani s plastovym odpadem ® o

Velka tichomorska odpadkova skvrna (4x rozloha Némecka)
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Vlyzvy a nastrahy vyzkumu mikro- a nanoplastu

fluorescence

leakage 6
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no legal definition ‘

complex pristine vs. aged
P \matrices particles
£ like food
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no detection method for

many difterent small sizes and material

materials
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/\ ’) _;/ no reference

Paul, M. B. et al. (2020) ‘Micro- And nanoplastics-current state of knowledge with the focus on oral uptake and toxicity’, Nanoscale Advances. Royal Society of Chemistry, pp. 4350—
4367. doi: 10.1039/d0na00539h.




Nastrahy vyzkumu mikroplastu: tvar a material
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Figure 2. Number of studies reporting a particular shape (A) or polymer type (B) for the microplastics used in the exposure tests (from a total of
124 records for shapes and 145 records for polymer types). PS = polystyrene, PE = polyethylene, PVC = polyvinyl chloride, PP = polypropylene,
PET = terephthalate, PA = polyamide, N/A = not analyzed, PLA = polylactic acid, PMMA = poly(methyl methaarylate ), PC = polycarbonate, PE-
Acrylate = polyethylene-Acrylate, EVA = ethylene-vinyl acetate, PHB = polyhydroxybutyrate, ABS = acrylonitrile butadiene styrene, SAN = styrene
acrylonitrile resin, and POMH = polyoxymethylene-homopolymer.

De Ruijter, V. N. et al. (2020) ‘Quality Criteria for Microplastic Effect Studies in the Context of Risk Assessment: A Critical Review’, Cite This: Environ. Sci. Technol, 54, pp. 11692—-11705. doi: 10.1021/acs.est.0c03057



Metody detekce mikroplastu
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BIOLOGICAL SAMPLES  pRg-SEPARATION \  separaTION METHODS ) ANALYSIS METHODS
Fish Mussels Plankton
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SPIKE CONTROLS — accurate recovery? effect of plastic size, shape, composition on recovery?

BLANK CONTROLS — background level and contamination? False positives from natural organic particles or dyes?

Overview of microplastics and nanoplastics separation and analysis methods in simple and complex matrices

Nguyen, B. et al. (2019) ‘Separation and Analysis of Microplastics and Nanoplastics in Complex Environmental Samples’. doi: 10.1021/acs.accounts.8b00602.



Kde byly mikroplasty nalezeny?
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(Li et al., 2015) (Hernandez et al., 2019) (Yang et al., 2015)



Mikroplasty v pitnych vodach v Ceské republice
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Pivokonsky M. et al. 2018. Occurrence of microplastics in raw and treated drinking water. Science of the Total Environment 643, 1644-1651. .



Toxicita mikroplastu e s
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Fyzikalné chemickeé vlastnosti plastovych castic ovliviujici jejich chovani, Zdravotni rizika expozice mikroplastiim a nanoplastiim:

ekotoxicitu, osud a transport v zivotnim prostredi od molekularni po ekosystémovou uroven

Rai, P. K. et al. (2021) ‘Environmental fate, ecotoxicity biomarkers, and potential health effects of micro- and nano-scale plastic contamination’, Journal of Hazardous Materials. Elsevier
B.V., 403, p. 123910. doi: 10.1016/j.jhazmat.2020.123910.
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Toxicita mikroplastu — biodostupnost
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Toxicita mikroplastu — vliv tvaru 2%, on

Quantification of Cytotoxicity Immune response Cell membrane
W roughness damage Choi, D. et al. (2021) ‘In vitro toxicity from a physical
‘ Beads perspective of polyethylene microplastics based on statistical
of @ . Concentration-dependent curvature change analysis’, Science of the Total Environment.
- Sland Elsevier B.V., 752, p. 142242. doi:

10.1016/j.scitotenv.2020.142242.

B

\ Lysis
i,p - High )

: Fragment Concentration-dependent

7]
(3]
=
7]
&
[=3
2 i Low curvature change
2 LB — IL-2
€ . Smooth .
£ i )
2 2nd m:croplastlc 7 B TNF-a SN
K] Fragments ;
> e N
<
e 3
O &
>
O (el ,
o <. :

— High curvature change RoughneSS, conc.-

Rough and sharp dependent

&R ws v um

Microplastics exposure
Cat — - Cxcrs —T Casp3 —T

Spherical shape 1\
7 Sod3 | ™ Tnfsfl3b== Ip53 ==

Choi, J. S. et al. (2018) ‘Toxicological effects of s : -
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Toxicita mikroplastu — in vivo 222, con

Toxicky efekt mikrocastic polyethylenu na dospélé Danio rerio

[ Partial clogging in intestine] [Biomarker expression]

Hepatic cyp 1a *

(Control ] (10-22pum ](45-53um J(90-106pm J(500-600pm )

Intestine

[Morphological changes J [Behavioral changes ]

Caudal fins  Pectoral fins Tail bent downward ~ Tail bent upward

Mak, C. W., Ching-Fong Yeung, K. and Chan, K. M. (2019) ‘Acute toxic effects of polyethylene microplastic on adult zebrafish’, Ecotoxicology and Environmental Safety, 182, p.
109442. doi: 10.1016/j.ecoenv.2019.109442.

Plastic concentr atton*

Abnormal behavior *



Toxicita mikroplastu
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An illustration of the impacts and combined effects of microplastic and pollutants toward marine organisms
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Amelia, T. S. M. et al. (2021) ‘Marine microplastics as vectors of major ocean pollutants and its hazards to the marine ecosystem and humans’, Progress in Earth and Planetary Science.

Progress in Earth and Planetary Science, 8(1). doi: 10.1186/s40645-020-00405-4.



& Toxicita mikroplast( a dal3ich polutantd - akumulace
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Akumulace polutantu — zvyseni toxicity RIS
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Lu, K. et al. (2018) ‘Influence of microplastics on the accumulation and chronic toxic effects of cadmium in zebrafish (Danio rerio)’, Chemosphere, 202, pp. 514-520. doi:
10.1016/j.chemosphere.2018.03.145.
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In vitro bioassays

Zimmermann, L. et al. (2019) ‘Benchmarking the in Vitro Toxicity and Chemical Composition of Plastic
Consumer Products - Supplementary’, Environmental Science and Technology, 53(19), pp. 1-40. doi:
10.1021/acs.est.9b02293.

Plasty a uvolnovani toxickych aditiv £ oo
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Rai, P. K. et al. (2021) ‘Environmental fate, ecotoxicity
biomarkers, and potential health effects of micro- and nano-
scale plastic contamination’, Journal of Hazardous Materials.
Elsevier B.V., 403, p. 123910. doi:
10.1016/j.jhazmat.2020.123910.



Vliv mikroplastu na lidskeé zdravi
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Shi, Q. et al. (2021) ‘Toxicity in vitro reveals potential impacts of microplastics and nanoplastics on human health: A review’, Critical Reviews in Environmental Science and
Technology. Taylor & Francis, 0(0), pp. 1-33. doi: 10.1080/10643389.2021.1951528.
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Lidské keratinocyty obsahujici ¢ervené polystyrenové
Cdstice (0.25 + 0.06 um). Jadra bunék jsou obarvena

modre pomoci Hoechst 33342.



Déti a expozice mikroplastum 8% c0n
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Figure 1. Concentrations (dry weight) of polyethylene terephthalate ( )Em #11 (J) - #12
(PET) and polycarbonate (PC) microplastics in infant (n = 6) and ”~
adult feces (n = 10). Dots represent individual samples. Upper and .o > g =
lower lines represent interquartile ranges. Middle lines represents H H
median values. 200 =
- i = B -
Zh d ng, J . et al. (202 1) IOCCU rrence Of PO Iyethyle ne Te re p htha I ate an d POIyCa rbonate Fig. 2. Microphotographs and Raman spectra of the microplastics found in human placenta: (a) Particle #1 (scale bar 5 pm); (b) Particles #2 and #10 (scale bar 5 pm
. . . ’ . . . for #2 and 10 pm for #10); (c) Particle #3 (scale bar 5 pm); (d) Particle #4 (scale bar 5 pm); (e) Particle #5 (scale bar 5 pm); (f) Particles #6 and #7 (scale bar 10 pm
M |crop|ast|cs 18] I nfa nt a nd Ad u It Feces ) Envlronmenta/ Sclence & Technology Letters_ d0| : for #6 and 5 pm for #7); (g) Particle #8 (scale bar 10 pm); (h) Particle #9 (scale bar 10 pm); (i) Particle #11 (scale bar 5 pm), and (1) Particle #12 (scale bar 10 pm).
10.1021/acs.estlett.1c00559. Ragusa, A. et al. (2021) ‘Plasticenta: First evidence of microplastics in human placenta’,

Environment International. Elsevier Ltd, 146, p. 106274. doi: 10.1016/j.envint.2020.106274.



Dékuji Vam za pozornost!

FRANTISEK CZANNER
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