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Societal use of plastics Distribution in the
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Winddispersal - .. 1dumolulaswairadn (oandoun
| Wuwaradnidrgnisatavluau
2IMA uazun)

Microplastics

Environment
everywhere

(Wind, Water, Soil)




wans:nuvadlulaswaradndadousadon
Reduction in
. germination and
shoot height
. i i d Impact on the terrestrial ecosystem

International Journal of Environmental Sckence and Technology (2023) 20:4673-4694
hitps://dolong/10.1007/513762-02 2-04261-1

. REVIEW
Nematodes :’a

Lk T,

Microplastics in environment: global concern, challenges,
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> Water stable aggregates

Microplastics

Soil microorganisms
Eg. microarthropods/nematods
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Table 2 Expenmmental designs for detecting impacts of MPs in aguatic orgamisms

International Joumal of Environmental Science and Technology (2023) 2004673-4694
https:/idoLorg/10.1007/513762-022-04261-1
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5. Organisms Plastic types Concentrations Exposed duration Results References
No
| Mytilus edulis PE, Polyhydroxy Dnspersed 1n 5 ml of Y6 h Decreased actuivity Magara et al. (2019)
butyrate(FHR) 0.1'% Tween80 solution levels of CAT and
GST in gills, SOD
in digestive glands.
and 5elsPx 1n both
lissucs
2 Ciona intestinalis PS 50 mg particles/ml, 8 days Delayed develop- Barnes et al. (2009)
was diluted 1:1000 1n ment due to lower
filtered seawater (FSW) food intake and
to produce a stock sus- insufficient energy
pension of 50 pg/ml supply
3 Ruditapes philippi- PET 0.125 or 12.5 pg/ml 7 days No histological Messinetti et al.
Aarin effects (2019}
4  Daphnia PE 20, 40 80, 160 and 96 h No toxic effects Castro et al. (2020)
Magna 320 mg/L.
5 Caenorhabditis Ps 1.0mg/L 3 days The lowest survival Len et al. (2018a, h)
elegans rate, the most
significant decrease
in body length, and
the shortest average
life span
[ Tubifex tubifex Microfibers/MPs 62544 - Trophic ransfer and  Hurley et al. (2017)
fragments particles kg-1 biomagnification of
MPs up the aguatic
food chain
7 Mytilus palloprovin- PS5 alone or mixture  PS (from 0L05 up to 96 h Increased total anti-  Brandis et al. (2018)
cialis with carbamazepine 50 mg/ L). to Chz oxidant capacity.
(Chz) (6.3 pg/L) alone and to genoloxicity, and
the maxture of PS 4+ Chz lipid peroxidation
(0.05 mg/L + 6.3 pg/L)
B Tadpole PES & PP 0o 2.73 items indi- Hu et al. (2018)

vidual = 1

ine' ©. A, Acharya®® . R. Marahatha' " . B. Modi' @ . R. Paudel' @ . A. Adhikari*® . B. K. Raut'©.
N. Parajuli' ™

Impacton the aquatic ecosystem
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Plastic types
ik =l e el Ll
1 metre 1.5 centimetre 5 millimetre 1 micran
- + DEBRI5 51ZE = -

Subhankar Chatterjee and Shivika Sharma, “Microplastics in our oceans and
marine health”, Field Actions Science Reports [Online], Special Issue 19 |
2019, Online since 01 March 2019, connection on 15 February 2023. URL:
http://journals.openedition.org/factsreports/5257

SOURCES

a) Domestic

» Cosmetics

» Washing of
clothes

« Use in toothpastes

» Household wastes

b) industrial
« Construction

= Recycling

c) Coastal

» Fishing activities
including plastic
gears, nets

= Shipping litter

CLASSIFICATION OF MICROPLASTICS

produced by
the unintentional discharge of transitional
plastic feedstock.

fragments which
are produced by fragmentation of larger

plastic trash.

!

MICROPLASTICS
il

CONTROL MEASURES

. which
could monitor the excessive use of plastic litter.

against the use of plastic such as complete ban on plastic bags
and plastic bottles and imposing of fine on usage of plastic.

. in cosmetic and other
personal care products.

with plastic to shun the use of persistent and toxic plastic.

. which could reveal certain
innovative measures to literate the society about the harmful
effects of plastic debris.

MARINE BIOTA
AFFECTED

a) Corals

b) Phytoplanktons
¢) Zooplanktons

d) Benthic organisms
) Fish

f) Sea birds

La marine
8 anl;ﬁ.ﬁh which
includes whales,
dolphins, seals,
polar bears

48
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Impact of climate

[ ]
change on microplastic daao llonﬁau

(MP) distribution
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Increased global
temperature L "
Aquatic sys‘ em Soil system

Water SD" % Sﬂil
tembperature temperature  microorganisms
Fate of MP P
_ _ Microplastics ~ Rainfall
2101818 Microplastics
' B
- Impacts
Inf:reased Melting of Increased Drought M Impacts M
rainfall SFEL evaporation ?

Fish ’}tﬂégmuﬂ:h arthvn{nrrn
| mortality

| Tl
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v" Release of glacier-accumulated MP . .
Increased v Transport of MP to remote sinks IScience cﬁ’
wind Increased v" MP accumulation in water bodies Volame 26, 5sue 5, 15 September 2023, 107645 o
flooding/runoff Transport of windborne MP
v" MP accumulationin soil Fate of microplastics under the influence of

climate change
49
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PeerJ. 2022, 10: e13503 PMCID: PMC9205308
Published online 2022 Jun 14, doi: 10./ 71/ /peer) 13503 PMID:; 35722253

Effects of microplastics (MP) on fishes.
Harmful effects of the microplastic pollution on animal health: a literature review

Natalia Zolotova, ' Anna Kosyreva ®'< Dzhuliia Dzhalilova, ! Nikolai Fokichev,? and Qlga Makarova’

------------------------------------------------------------------------------------- -

Muscles. MP suppresses the actraty of 6
Brain. MP causes a decrease in the actvity of  glutathione reductase, causes an increase in Gastrointestinal tract. MP causes :
acetylcholinesterase and glutathione reductase,  the level of lipid peroxidanon, oxidative oxidative stress and neutroplul
an increase n level of lipid peroxidation in stress, structural damage. infiltration of the mucosa, structural
brain, changes in motor and feeding activaty, damage, mtestunal microbiome
changes in behavior in shallow water. changes

MP

Reproductive system. MP causes
disturbances in the function of the
reproductive system and a decrease in
the production of caviar, it can
penetrate into the eges,

© Gills MP causes an increase in the
- level of ipid peroxidation, oxidative
© stress, an increase in neutrophil

- infiltration. structural damage of the

- gills
Liver. MP causes changes i the actmaty of liver In embryos and fry, MP 15 detected in the intestine, gallbladder, lrver,
enzymes. disorders of hpids. carbohvdrates. amino aills, pancreas, hean, and brain. MP suppresses the expression of genes

acids and nucleic acids metabolism, oxidative stress,  mvolved i the development and functioning of the nervous system,
fatty degeneration of hepatocytes and inflammatory causes a decrease in the survival of fiy after hatching. slows down the
changes in the liver. growth of fry, changes in motor activity 3
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Kidney . H#art‘ ‘
MP accumulates in liver and kidneys  Impairment of heart function Muscle :

causing inflammatory and oxidative E“’F‘“’F _f'bm‘-“!i : : Problems with skeletal muscle
SIICEs Oxidative stress, mitochondria - o

f{ijmgt death u:nt“-i::ur_dh:m:.ﬂ-:_-.-tn Myosatellite cells suppression of
ative heart mass increnses mvogenic and stimulation of

Liver

Liver relative mass decreases

[mpaired energy and lipid metabolizm

adipogenic dilferentiation
; "h} B
(L™ .\ Effects of microplastics (MP)
N MP > ctropieis g R :
T q OCVIOPOICsis Suppresses by -
MP acouniliz inde chon QY Changes i dosens of genes in | & on mice and rats.

Mucus production decrense bone marrow expression

Tight-junction protein expression decrease
Microflora changes

Sermimiferous tubules epithelium damage, :
Gut spermatogenic cells apoptosis MP particles transmuties from mother to fetus Coonitrve impairment

Decreased testosterons level, number and ~ CHSPring body weight reduction, higher mortality * Affected behavior
motility of spermatozoids rate. metabolic disorders, changes in the inlestinal

X Increased deformed spermatozoids number  Microflor Eﬂ'lhl'“rl'.'l o
___ Granulosa cells death =%

Brain

e — 4

-. ' T . T Onvaries fibrosis s &
: Testis ﬁi‘f |* i: y

ﬂor‘? Ovary &

Harmful effects of the microplastic pollution on animal health: a literature review - PMC


https://pmc.ncbi.nlm.nih.gov/articles/PMC9205308/
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Human exposure to plastic particles and associated chemicals

Microplastics in the air
in 50 cubic meters

Outdoor Indoor

o

Non-intentionally added substances

et PRI

Dining room

?5 partlcles* 3 000 particles®

Microplastics in food

\

Sugar
1 item per spoonfull® -
(20 gr) ~ Water
49 items per glass*

\.» (250 ml)

e
;

 E— |

!

13|temsperspoonﬁjll* \ 3 /

20 gr)

=04 L'_'J
\ﬂ-—-* z?utemsmrglass*

(250 ml)

alt
14 items per spoonfull*
{20 gr)

| Dust fallout
=¥ 1
Fish and shellfish
W

Packaged food
Epdaximurm value referred

United Nations Environment Programme (2021), From Pollution to Solution: A global assessment of marine litter and plastic pollution. Nairobi,

Sources of toxic additives exposure

Plastic products Personal care products

Flooring Adhesives
Furniture
s Construction
¥,

Adsorption of pollutants by microplastics

Pollutants include hazardous chemicals,
antibiotics and heavy metals

Pathogens found on floating plastics

Vibrio spp., a well-known genus of bacteria
containing pathogenic strains to humans
and animals {e.g. cholera)

e.g. recycled plastics, food packaging

Main categories of plastic additives

Functional
Stabilizers, antistatic agents, -
flame retardants, plasticizers, "
lubricants, slip agents, - |
curing agents, foaming ] J
agents, biocides, etc.
Fillers
9 Mica, talc, kaolin,
fﬁ'* clay calcium
&? \(}' carbonate, barium
..... sulphate, etc.
Colourants
P E« ;;'i'rr'i.-r\J
igments, ¥
50 ubInT =k (ﬁ 2y
azo-colorants, B ga
elc. - "'T“i‘ 3
Reinforcement
Glass fibres,
carbon fibres,
etc.

Mustrated by GRID-Arendal/Studio Atlantis
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| Exposure route of microplastics in body J

Ingestion

Microplastics

jj bR

Effects of microplastics in human ‘
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Pulmonary Cardiovascular
diseases diseases

e
o By
g
Inflammatory  Cancer Infectious
dizseases diseases
2 b
- M
Pregnancy and Immunotoxicity
maternal exposure to
progeny

® © ®
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Macropinocytosis Clathrin/caveolin Caveolin-  Clathrin- Phagocytosis Membrane damage
dependent dependent dependent 3
@ :
. .-_ ! Endoplasmic
k! reticulum

Cell viability

.

/!Lx
I e W e ¥

Tricarboxylic
acid cycle

= ’ B = -
.~ triphosphate™ Energy R H _*
et . % T, L

metabolism Ry, i

* Genotoxicity

.,--"'""'" i ______....
Reactive ———

oxygen {h'a._"" T
species N

Oxidative _ ®s0e o
stress a9 ® Apoptosis
Inflammatory response
(Interleukin-1p, Interleukin-6,
Interleukin-8, Tumour necrosis
factor-a)
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C Identify and reduce all sources of microplastics. )

Not only restricted to pellets, textiles, and tires, but initiation of strict binding EU measures to
prevent microplastics at source.

Reduction of overall plastic consumption through ambitious targets and use of alternatives to
standard plastic products.

( Inclusion of environmental costs due to plastic pollution when determining the product price. %}

CPrevention of macroplastic pollution. >

Gradually eliminate single-use plastics still on the market to reduce the amount of microplastics
released through degradation.

Immediately ban intentionally added microplastics in consumer products and ban unsustainable
microplastic applications (e.g., glitter, sequins and flocking in clothing, toys, plastic flowers, decorations).




Pathways of MPs controlling technique

International Journal of Emviranmental Science and Technabogy (3023) 20046734694

Terepthalic acid, Ethylene glycol hittps://doLorg/10.1007/513762-022-04261-1

Degraded products +——

o5

T

Polymer

Ideonella sakaiensis,
Exiguobacterium sp.,
Halomonas sp. and
Ochrobactrum sp.
Bacterial
degradation

Monomer

REVIEW

Microplastics in environment: global concern, challenges,
and controlling measures
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Public Awareness
i
3 TE b o Table 4 [Dhifferem strmiegies o combat the MPs all around the ghohe by different couniries
Yiear Countryionganization Sirafcgeey Act Crial Bclcrenocs
i k . 2002 NetherlandThe Duich Plastic  “Beal the Mioobead' campaigm To remove plantic microbeads from penonal care Dawvergne (200
EE”U'GEE i - f .I' F‘laﬁtlﬂ Ban Soup Poundstion products
f 0is s The Micrbwad- Free Witers Act off 2005 T Boarbudd 1B deliberate procdecton snd sellsng of  Molevis o al, (20 7)
g _h' non-bivdegradable plastic microbeads in rime
P I l f- erE hod pervonal care
O FD enns [ Gﬂnd pﬂl '“:-i E'S 2015 Linstod Matsans (L7} Tramdorming Our Workk: The 2030 Apeexla for To manimmre B advone smpact on human beallh  Fosa (20 7)
. Susiminable Develogament mnad i emvinonmeni dis: o loss of plastics,
EEE{'_"D_'\I'E cheenicals, snd waste muterials an the simns-
5 [*“.'":
B":d-emle Euvmm [ ED"E':IE rﬂtlnns b L] Camada Camadian Envirommental Protection Act (CEPA)  To prohibal the import and export of personal Pettipas et al. {2016} Funck (2006
plﬂ!.ﬁﬁ mlEE care culoluing poods contmning EicTeleads
006 World Economic Foram (WEF)  The MNew plantics Economry T inimire plastic wasie leakage into a nateral  The New Plastics Economy {200 6)
"'- environment and recycle rewse, and control
plasigs matenad hods pradaton
2007 Uk Unstcd Kmngdom Departrescnt for Emvirennend To ban macrobeads in cosmctac and personal care Xanthos and 'Walker (201 7)
Food and Rural Afxirs, 2006 oy
i o China B the ampedt ol 32 Disd of sols] wasies, L achasve global emnronmcatal sustusabdily by YWen et al, (JO21)
wclading plastic wasic realivimg the transigon from cxport o domestic
EG E-th an [:|| management snd from landfillisg 1o recycling
i | ] Japan Kocycle amd rouss all plastics, includsag clog- Hodacing chipenable plastic wase by 25 peroent The Japan Tienes (ZD1E)
' tronic appliances and sstomohile parts by 200400
Mg Comnda/G7 Sirstegy on rero plastc wasieAcean Plastics T take metson on pespurce-efficieni lile cycle CCME (2018)

Fuels
Eg. Transportation/Rocket
fuels (Ecosene)

Ethylene

P

Biomass

HNARR02]  Iadis

200 1=2021

Béepal

Chaster
Hen ungle plaseie haga Hansed plasiic Bags

bk 50 gm

Plastic Bag Repalation and Control Drective
2001 Sahd Wase Masagomenl (5W M)

manapomesd approach o plantics in the
CCTERTY

Indsa Presposes Pluae Uil of Sangle-Lise Plasisg
hema by 2022

Single plastic hanmed; hammed < 40 micron thick-
aeas plaskics

| salcse mrd Bouimsar { S0097; “The
Nalwonal Law Review™ (20201

Bhardwaj ot al. (2020 UNDF (202 1)
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(:,q Mm;::i::‘“nd Refuse
Minimise 2. | - WYy
% o & @
Reuse S |
)
Recycling o

The seven R's
strategy - ¢
' u @

AR Reduce
) ®

Hfllﬂ'r Reuse

Energy recovery \
Treatment & disposal Lanet Sopare v

Plastic minimisation strategies. Strategise begin with prevention as the most favoured option a. Reuse, recycling, and recovery are other waste minimisation strategies.
Disposal is the least favoured waste minimisation strategy. The 7 R’s waste minimisation approach includes recovering, repairing,reusing,reducing,re-gift,refusing,amd
rethinking b
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Thailand Roadmap on Plastic waste management
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100% of target plastic
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Problems of

Plastic Waste
in Thailand

|||:|;:-I||||1-:_;| Circular
Economy Frinciple

B

Reduce and replace some single use plastic by using environmentally frienaly products

Oio-degradable plastic Foamt Food o
containers N Plastic straws
£y .
C Cap Seal .
\
Microbead Single-use plastic bags ~ Single-use plastic
plastic thicker than 36 micron  glass less than

100 micron

v 2027

Recycle target plastic

waste by applying circular economy
principle
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