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E. Sazakli and M. Leotsinidis (2019) Possible effects of Microplastics on Human
Health ( Microplastics in Water and Wastewater, IWA publishing
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ApvnTik
*Avatrapaywyiko

*Evdokpivoloyik

AvBpwTrivn ék0eon

Kardatroon

Nanoplastics (1-100 nm)

MAaoTiKdA
TTOAUMEPA

1PET

e e e e e e e e e e e e e e e e e e e e e e e e e e e e,

(o]
TTaXUOapKia,
Bupeoeldng, HETABOAIKO

nne,
oUvOPONO)

7

*AvOCOTTOINTIKO
*AvaTTVEUOTIKO

(Aiap

e

r

A ETTAQN

Eiotrvon
AladepuIK

oTnTa
duoikég
emMOPACEIg
XNMIKEG ETTIOPAOCEIG

Todik

7

6unon

ATTOIKOO

2 PE-HD
3PVC
4 PE-LD
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EToy1 TwV TAQCTIK®WV VALK®WV

Yarsley, V. E. & Couzens, E. G.
1945 Plastics. Middlesex:
Penguin Books Limited.

[Maotikd: Baoikd vVALKa otn oLyxpovn (w),
™ SNUOCLAX VYELX KOL TNV LATPLKN.

YynAn avtoyn, eveAléia, evkoAla xpnong,
eCALPETIKA Yt UNAO KOO TOG P> paldikn
TUPAYWYT] TTPOTOVTWV ULAS XPNOEWG.

H avod0¢ Twv TTOAVUEPIKWY CUVOETIKWYV ElxE
mpotaBel oto Plastics (1941), omov ot
OUYYPOAQEIG OPAUATIOTNKOV EVOV KOOLLO
YEUATO OVTIKELLEVA KATAOKEVAOUEVA ATTO
TAQOTIKA. ATtO TTOAAEG amOWELS, amelKoVIZEL
e akpifela Tov KOGUO oTOV 0ToLo (OVE

onUEPAL.
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AvaxaAv@Onke tuxaia amo tov wkeavoypa@o ToapAg Moup to
1997 katd ™ SLAPKELX LOTIOTAOTKWY AYyWVWV UETAEY TWV
akTwVv ToL Aog AvtleAes kot ™S Xadng, 0tav SIECKLOE TNV
vmotTpoTiikn Stvn tov Bopelov Elpnvikov (e toxvpd Bardooia
pevpaTA)

Bpébnke va AEEL TAVW 0€ TTUKVO CTPW U
QIO UTTOVKAAL, CUOKEVAOIEG KL TTAAOTIKA
QVTLIKELLEV QL.

['a TpwTN Popd EYLVE YVWOTO OTL KATW
QIO TNV EMLPAVELX TNG BAAaooaC
OVUYKEVTIPWVOVTAL TOVOL CKOUTIIOLX T
oTtolo TEPLSLVOUVTAL OE Lo AEVAT)
OTIELPOELOT) KIVNOT OTO LECO TOV

Charles Moore Elpnvkov.

Oceanographer




Topu@wva e epevvec Tov OHE

Y& ka0s km? wkeavov vrtapyovv ~ 18.000 koppatia
TAXOTIKO
XTI CUYKEKPLUEVEC TIEPLOXEC TOV ElpnvikoV Ta TAXoTIKX
avépyovtol 6€ 334.271 koppatia/ km?,
To 80% UTWV TOV ATOPPLUUATWV TTPOEPYETUL ATIO TILC
aKTEC TG Boperag Apepikic kot Tn¢ AvatoAikng Aclac,
To vtoAoto 20% TPOEPXETAL ATLO TNV ATOBOAN
OKOUTILSLWV aAAQ Kot

TIG ATIWAELEC EPTIOPEVUATOC :

A0 POPTNYA TTAOLX IOV SLATTAEOVV .

Tov Elpnviko Qkeavo z




[MAaoTika amopplpupota
MIKPOTIAXOTIKA




NOT JUST SAND AND SEASHELLS

Top types of beach litter at selected locations, percent share per 100 meters coastline, based on OSPAR* screenings, 2013

North Sea
Plastic/polystyrene pieces 2.5-50 cm 18 %
Plastic/polystyrene pieces 0-2.5cm 14 %

String and cord 12 %
diameter <1lcm

Caps, lids 7 %
Other textiles 4 %

Cotton bud sticks 4 %

Other 41 %

Mediterranean

Cutlery, trays, 17 %
straws

Cigarette butts 14 %
Caps. lids 14 %

Drink bottles 12 %

Bags (e.g.. shopping) 5 %
Cotton bud sticks 5 %
Other 33 %

.o

30 % Other

Baltic Sea
I

. 24 % Plastic/ polystyrene pieces 2.5-50 cm
/ ¢ ‘ IO % Cigarette butts

5 % Caps, lids

5 % Foam sponge

5 % Other ceramic/
pottery items

4% Bags
(e.g.. shopping)

47 % Other

Black Sea
]

36 % Cigarette butts

9 % Crisp/sweet packets,

lolly sticks

cﬁ 9 % Drink bottles

6 % Plastic/polystyrene pieces
2.5-50cm

5 % Caps, lids
5% Drink cans

IC ATLAS 2009 / EC




ETtta opadec moAvpuepwv

THE CHALLENGE OF RECYCLING

Globally, 18 percent of plastic is recycled, up from nearly zero in 1980.
Plastic bottles are one of the most widely recycled products. But other
items, such as drinking straws, are harder to recycle and often discarded.

AN A

I it

Ease of recycling by type”
A Easy A pifficult
A Manageable A Very difficult

A\ JAN

A\

PET HDPE PVC PS

Polyethylene
terephthalate
Beverage bottles,

food jars, clothing
and carpet fiber,

some shampoo and
mouthwash bottles

1%
&

Percentage of global

plastic waste, 2015

JASON TREAT AND
SOURCES: ASTM INTERNATIONAL; ASSOCIATION

ROLAND GEYER, UNIVERSITY OF CALIFORNIA,

High-density
polyethylene

Detergent and
bleach bottles, snack
boxes, milk jugs,
toys, buckets, crates,
plant pots, garden
furniture, trash bins

14%

RYAN WILLIAMS,

Polyvinyl
chloride

Credit cards, window
and doorframes,
gutters, pipes and
fittings, wire and
cable sheathing,
synthetic leather

5%

Low-density
polyethylene

Packaging film,
shopping bags,
bubble wrap,
flexible bottles,
wire and cable
insulation

20%

NGM STAFF. ART: RADIO

OF PLASTIC

SANTA BARBARA

Polypropylene

Bottle tops, drinking
straws, lunch boxes,
insulated coolers,
fabric and carpet
fiber, tarps, diapers

19%

RECYCLERS:

Polystyrene

Plastic-foam cups,
egg boxes, meat trays,
packing peanuts, coat

hangers, yogurt
containers,
insulation, toys

6%

Nylon fabrics, baby
bottles, compact
disks, medical
storage containers,
car parts,
watercooler bottles

24%
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PET: IToAva1BuAevikog
TEPEPOAALKOG E0TEPAG

HDPE:
[ToAvaiBuAgvio
LVYPMANG TTUKVOTNTAG

PVC:
[ToAvBvuroxAwpidio

LDPE: IToAvaiBuAévio
XAUNATG TTUKVOTNTAG

PP: [ToAvumtpoTuA€vio

PS: IloAvoTupoAL0

AAAO TIAAOTIKA

Mmopel va ekAVoEL avTLUOVLo, o€ VPMAEG O

Mmopel va amtedev0epwoel EVEOKPLVIKOUG SLATAPAKTES,
otav extebel o OEpuavon, Bpactd vepod Kol NALaK)
aKTLvofoAla

'ExAvon TOEIKWV XNUKWOV HETA ATIO ETOPT) PE VEPO.
‘ExAvon @BaAikwv (evookpLvikol SLaTapAKTEG)

[TAOOTIKO «XOUNANG ETIKIVEUVOTITOGY

IXETIKA A0 QAAEG TTAQOTIKO

ZTUPOALO: XNULKO «TILOAVWS KAPKLVOYOVO» VLA TOV
avOpwTo (opada 24 katd IARC): umopel va ekAvOel
OLTTO TO TTOAUGTUPOALO UETA ATTO ETTOLPT LE BEPUO
StaAvpa

‘ExAvon Alo@awvoing A (BPA): ev6okpLvikog
SlatapdKTNng




[Ipo€AsVOT OVOLWV - COWUATLIOLWV
VN TIKOV KLVSUVOU

Kata tn ®don [apaywyng

[Tpwteg VAEG: EMIKIVOUVEG YMNULKES OVOILEG.

ExKIvnTEG, KATAAVTEG, 0TADEPOTIOMTEG, TAACTIKOTIOTEG Kol
AAAa tpOcBETA.

[IpOooBeTa KOl UTTOAELLUATIKA LOVOUEPT) IOV SEV EIVOL XM ULKWG
SEOUEVUEVA OTN «PAXOKOKAALG» TOU TTOAVUEPOVGS KOL UTTOPOVV
£VUKOAQ VO LETAVAOTEVOOVV

Kata kat petda ™ xpnon: diepyaocies StaBpwong, €kbeon o€
aflotikovg mapayovtes (UV, O, unyavikn tpf1]) mpokaiovv
Opavion TwV XNUIKWV SECUWV KAL ATTOTIOAVUEPLOLO.
(Lithner et al, 2011).




Sources and fate of micro- and nanoplastics in the environment

Uptake and bioaccumulation of
micro- and nanoplastics in
\ human body

Human

Secondary sources
Breakdown of macroplastics

Primary sources\'/ )

Industrial application of
nanoplastics
o
® €]
Q [

o0 ® Release of

Microplastics  toxic additives
(measuring < 5mm)

=}

Degradation

under natural

environment
o ° - .
‘ec o0 Contamination

% :. ; . of food chain

Nanoplastics
(measuring < 1Tpm)

Degradation mechanisms: from micro- to nanoplastics under natural environment

Q ® o Y
@ . " ° 3 e
PS ® 0 Biodegradation ".o : 0o° Non-biodegradation ° ® ° @9
l v =) <@
@... » w._...:.a N _ g.oo °
o0 © Extracellular enzymes e ile Thermal degradation o0 ©

s o . Physical degradation
Microplastics Nanoplastics Photodegradation Microplastics

(measuring < 5mm) (measuring < 1Tpm) Thermo-oxidative degradation ~ (measuring < 5mm)
Hydrolysis

UWKPOTIAXO TIKWVY Kl
VOVOTIAQOTIKWV 0TO
mepLBaAiov

[Moapaywyn —

Xpnon —
AIIOKOOOUION
(Pro-amowodopnon 1N

pn-

Proarowodopnon)
— VAVOIIAJOTIKA
— TPOPLKN
aAvoida Kal VeEPO
— TPOcANYM —
Bloocvocowpevon




Odot €kBeonc Tov aVOPWTOV GE PIKPO
(vavo) mAaoTika

Exposure routes of MPs and NPs
Potential toxicity ?

-
é *  Drinking < Air
\ water

E lGnVO , - S — g% Dermal exposure
Tl S ® 8

*  Personal

care Translocation
product through the skin
and lungs ?

Katamoon

through the gut ?

by UV and/ or
wind and waves

AlaSep KN TP &‘ S

Macroplastic

>5mm
Air dispersion

From: Revel M., Chatel A. and Mouneyrac C. (2018).
Micro(nano)plastics: a threat to human health? Mropieet ™ THanorisstos

Current Opinion in Environmental Science & Health, OApm-1mm — <0,1pm
1,17-283.




ETUMTWOELC 6TV VYELX ATIO T
LUK POTIANGTIKX

Emmtwoels amo ta
ocwHaTIOL
(Particle effects)

Emumtwoels amo Tig
XN ULKEG OVOLEG
(Chemical effects)

Emumtwoelg amo
LikpoBLak)
LOAvvon
(Microbial effects)

Microplastics

Diet —!— Environment
v v

Ingestion Inhalation

Exposure Levels

Bioaccumlpotential

Particle effects, chemical effects, microbial effects




Emmtwoelg amo tTa cwpatidla
(Particle effects)

'TveG LIKPOTIAAGTIKWYV OE VEPO
TAVONG PpOoUYWV (ElKOVA ATIO

ULKPOOKOTILO)
(Monique Raap/Univ. of Victoria)




Extipnon £ék0eonc yevikov TANOVG OV
0E COUATIOLN LKPOTIAACTIKWYV

How We Eat, Drink and Breathe Microplastics
Average number of microplastic particles found per gram/liter/m? of selected consumables

Bottled
Watope 94.37
Air - 9.80
Tap water” . 4.24

Seafood*****l 1.48

Estimated annual microplastic particles consumed
per person (including via inhalation)

Between 74,000 and 121,000

Note from source: "These estimates are subject to
large amounts of variation" and are
"likely underestimates"

Sugar”| 0.44

Salt™"| 0.11

Honey™| 0.10

* Based on 1 study
s Based on 2 studies
**%  Based on 3 studies
**%% Based on 4 studies
k**%% Based on 14 studies

@ @ @ Source: 'Human Consumption of Microplastics’, Cox et al. .
@statistacharts IN Environmental Science & Technology (2019) statlsta 5




ALOPOUES TTAACTIKWV

OWHATLIOWV EL6OOOV
0TO AVOPWTIVO CWUX

Ingestion of plastic particles
* From plastic particles-containing food
« From plastic particles-containing drinks

Eiomvon,
KATATIOON KOl
ETIOLPT) UE TO

| e SEpLaL.
| ° €] ° 4
A Ta vavomAaotika
R utmopel va

B o ©

AAANAETTIO pAGOVY
LLE TIPWTELVEC,

Inhalation of airborne plastic particles

- 14
+ Indoor from synthetic textiles Factors that affect the absorption of plastic particles in the lungs: }\. L‘l‘[ LS La
* Outdoor from contaminated aerosol from ocean waves, airborn fertilizer * Hydrophobicity * Surrounding protein coronas )
particles from drief wastewater treatments, or atmospheric fallout « Surface charge * Particle size

« Surface functionalization

vSatavOpakeg,
VOUKAgika o€,
LOVTO KL VEPO OTO
avOpwWTLVO CWO
— eYKAWBLopEVa
VOVOTIAXCTIKA
ocwpatidia —

Skin contact of plastic particles y UTo p p 0 (pn Gn 5

+ From plastic particles-containing water A ol
+ From plastic particles-containing health and beauty products

Yee, M.S.-L.; Hii, L.-W,; Looi, C.K.; Lim, W.-M.; Wong, S.-F.; Kok, Y.-Y.; Tan, B.-K.; Wong, C.-Y.; Leong, C.-O. Impact of

Microplastics and Nanoplastics on Human Health. Nanomaterials 2021, 11, 496. https://doi.org/10.3390/nano1102049



ALQOPOEG KUTTUPLKTG TTPOCANYNG
TAQOTIKWV CWHATLOLWV

Phagocytosis Macropinocytosis Clathrin-mediated Caveolae-mediated

endoyos endoeoss dayokuTTAPWON
./ @) TVOKUTTAPWOT,
: (@ e [(@)coe EVOOKULTTAPWOT)
’ 3 HEow KAaBplvng N
p i\ ey KaBeoAivng:
oz (@)} () KOLVEG
~ A EVOOKVTTUPLKEG
0001l TTOV £YoLV
TauTomomOel yia
KUTTOPLKT)
TpooAnYm
TAQOTIKWYV
ey o OWHUATLO LWV

endoplasmic reticulum

Lysosome

Yee, M.S.-L.; Hii, L.-W,; Looi, C.K.; Lim, W.-M.; Wong, S.-F.; Kok, Y.-Y.; Tan, B.-K.; Wong, C.-Y.;
Leong, C.-O. Impact of Microplastics and Nanoplastics on Human Health.
Nanomaterials 2021, 11, 496. https://doi.org/10.3390/nano11020496




Mnyavicopol evamofeonc & kabaponc
CWUATIOIWY GTOV AVOPWTILVO TIVEVUOVX

CLEARANCE: DEPOSITION:

Mechanical Impaction ﬂ
) y Mucociliary Interception
escalator

Phagocytosis ' _— Sedimentation -

Lymphatic Diffusion
transport

* H xaBapon mepldapufavel unyxavikes pe@odoug (T.x. @TéEPVIoUA),
BAevvokpooowtn KaBapon, PAYOKUTTAPWOT) ATIO LOUKPOPAY O Kal
LETAPOPA LECW TNG AELLPOV.

* H evamdBeon ovvteAeital pe mpookpovon Kal EVowUdtwon, kabi{non (ue
BapVtnta) kat Staxvon (kivnon Brown) 1) yla Tig iveg HECW ETAPNS TWV

AKPWYV TOVG LLE TO TOlywUX
From: Prata J. C. (2018). Airborne microplastics: consequences to human health? Environmental




KaBoplotikot [lapayovtec

MeyeBog, o pa, SLOO\Urornra KoL poptio emcpocvewcg
TWV cm)uom(S lwv KaBwc ka1 doon (GUYKSVpr(n] X
dlapkela) ékBeong kabopilovv Tov SLVNTIKO Kivouvo

BloAoytkot tapayovteg: avatopio onpeiov amdbeong,
doum koL (pucm ™G aAAnAsmSpaGng TWV quart&wv
LE SLa(popsrLng BLOAOYLKEG SOEG KoceopLZouv TOV XPOVO
GuprarnGng, apa ™V mBavotnTa TpocAnyng /

KaBapong, amoppoPnoNg

AV@SKTLKOTT]TO( o Btoomoucoéiouncn Kol MEY(X?\OL
XpPOvoLN ut(u)ng milavol emBapUVTLKOL TIOUPAYOVTEG YLO
avamTLEN Kapkivov tou mvevpova (Pauly et al, 1998)




Emdpaoceic elomveopuevw
COUATLOLW

YynAotepn 6001 o€ tveg P> @Aeypovn LETA aTO
POVLA ELOTIVOT)

Ivd)Sn ow uaTiS Lol KOATA TNV ETTOPT TOVUG LE TA
KUTTOp npoayouv NV ameAEVOEPWON
eVOOKUTTAPLKWV OYYEALOPOPWV Kal
KUTTAPOTOEIKWY TTHPAYOVTWVY P> (PAEYHOVT)
TIVELUOVWV P> Ttapaywyr ROS P dsvtepoyevn
yovidiotoétkotTnTa P> (vwon, Kapkivog

MoakpUTEPEG [VEG — AVENUEVT TOELKOTN T




MeAETEC 6E AVOPWTIOVG

Aviyvevon wvwv oto 87% (99/114) Setypdtwyv Lotov
TVELHOVA eoBevwy TTov VTEBANONKAV o€ apaipeon Oykov.

lotommaBoAoyikn) e€€taon BloYPLwv TVELUOVWY ATIO
epYa{OUEVOUC OTOV TOUEN TNG LPYavTovPYLag (TToAvauidio,
TIOAVECTEPAG, TTOAVOAEP (V] KL AKPUVALKEG (VEG) E0ELEE
KOKKLWUATWOELS BAABEG OV TTEPLEXOVV EEVA CWUATIOLX
(avtiotouyes tveg) (Pauly et al, 1998).

EmayyeApatika ektiBEpevol: av€nomn emmoAac ol
epeblopov Twv mvevpovwyv (Warheit et al., 2001)




MeAETEC 0€ aAVOP®WTTOVC

ToElKOAOYIKEG LEAETEG: AUEDT) CUOYXETLOT TTABTOEWV TOV
TIVELHOVA HE TN 600m €kBeoncg o€ (veg.

ZUYKEKPLUEVO €160G SLAYVTNG TIVEVUOVOTIAOEL
TOPOVOLAOTNKE 0€ EPYALOUEVOVG UE (VEG VALAO

AP WUATIKWV TTOAVAULO LWV KOl TIOAVESTEP
(emayyeAuatikn acBevela pe fxa, SVOTIVOLA, LELWUEVT
QVOTIVEVOTLKT LKOVOTNTA).

AXAepyikn kuPeAbitida (Yyvwotr) wg mvevpovitida €€
vmepevalodnoiag)




[IpocAnPmn Kol KATAVO U
OCWUATIOIWV LECKW KOATATIOOT|C

Ta vavoowpatidia elocayovtal oto
oo oo TO EVTEPO UECW TWV
KUTTapwv M kot amo ekel Leow
TOVU AEUPLKOV CLOTIHATOG
(KLTprO Xpooua) OTO NTTAP KOL TN
XO0ANS80Y0 KUOT.

ZTN CUVEXELA, TA CWUATIOL
aneAgvBepwvovtal §ava oTto
EVTEPO padl pe Xo?m (mpaocivo
XPWua) TPV TNV ATEKKPLOT OTA
KOTIpOaVA KoL TA OVPa

VEX TEXVLKI] BLO-ATIELKOVLONG, TTOAVTPOTILKT)
M1 YPOULULKT] OTCTLKT] [(UKPOOKOTLLQ, YL TNV
TEKUNPiwOoN TIPOCANYNG TTOAVHEP KDV
VavoowHATI8{wV aTd EVIEPOKVTTAP OTO
gvtepo movtikoV in vivo (Garett et al.,
2012).

From: Galloway T. S. (2015). Micro- and nano-plastics and

human health. In: Marine Anthropogenic Litter. M. Bergmann, L.

Gutow and M. Klages (eds.), Springer, pp. 344-366.

—-—’\/-»-'\—’

"' Epilhelial cell

Intestinal lumen
‘ Particle M cell

B cell @ T cell
Macrophage

Lymph and blood vessels




MeAETEC 0€ aAVOP®WTTOVC

Mikpoowpatidia dSta@opwv TUTTWV Kal peyebwv (amo 0,1 Ewg
150 pm) pmopovv va eLlcEABOVV 0TO AEUPLKO cVOTN A (Hussain et
al,, 2001).

‘Opyava-otoyol: ‘Hmap, omAnvag, veppot, kapdia (Galloway, 2015,
Wright & Kelly, 2017).

Ta vavoowpatidia eival tkavd va EEMEPACOVV TO PAYUA
ALUATOG-EYKEPAAOV, TIAPEXOVTOUG XNULKES OVOLEG AUECH OTOV
EYKEPAAO (Lockman et al., 2004).

Ta cwpatidta PVC mepvouv peocw Tov TAaKoUVTH 0TV EUBPLIKN
KUKAo@opla (Wright & Kelly, 2017).

Ta pikpoTTAAOTIKA ATEKKPIVOVTAL LECW KOTIPAVWVY, 0VPWYV,
TIVEVUOVIK®WV KUY EALS WV, TTEPLTOVATKNG KOLAOTNTA,
EYKEPAAOVWTLALOV VYPOU KAL LECW YAAAKTOG 0€ ONAG{oVOEG
YUValiKec.




ALaSEpULKT) XTTOP POPTOT)
COWUATIOLWV

[IpoumoBeTeL TN Slelodvon pHEocw NG
KEPATLVNG oTolBddag, n omola meplopileTal
oc owpoatidiae <100 nm, omtoTE LOVO TA
VOVOOWUATLOL OVOILEVETOL VX

TpocAaufavovtal amo To SEPUA (Revel et al.,
2018).




H3C CHg
bisphenol A

ETIMTWOoELS ATTO TIC XTNULKEG OVOLEC
(Chemical effects)

0
o/\l/
0 g

yl phthalate (DIBP) (S8




[) Atcparvoin A (BPA)

AOULKO OTOLYELO TWV TTOAVKAPBOVIKWYV
TIOAVLEP WV KL TWV ETTOEELSLKWYV PN TLVWV
AOYw SOULKNIC OUOLOTNTAG, «ILUELTAL» TNV
oLoTpadLoAn (otepoeldnc oppovn, KVPLO
OLOTPOYOVO) KoL SECUEVETOL OGTOVG
VTTOS0XELG TNG
[MTapepuBarletal otn UOLOAOYLKN
BloovvBeon Twv opuoOvVWY, TN
oNUaATodOTNoN Kol TOV UETABOALOUO TOVG




EvooKpLvIKOl SLaTapaKTEC

Nucleus —~
Cellular Response

When absorbed in the bady. an endocrine disruptor can decrease or increase normal
hormone levels (left), mimic the body’s natural hormones (middle), or alter the natural
production of hormones (nght).




BPA & MeActec Bromapakoiovdnonc

2,517 people
tested for
bisphenol A

B age (years)
0 income (U.S. dollars)

BN

w

n

92.6 percent
bisphenol A

positive

(micrograms per liter)
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6 to11 years
12 to 19 years

Zuykeévipwon BPA oe Setypata oUpwv 0Tov YEVIKO TANOLGUO TwV
HIIA (2517 Setypata ano NHANES)

From: Calafat, A. M., Ye, X.,Wong, L..Y., Reidy, J. A., & Needham, L. L. (2008). Exposure of the U.S.
population to bisphenol A and 4-tertiary-octylphenol: 2003- 2004. Environmental health
perspectives, 116(1), 39-44.
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Aelypato ano tplyes ke@aing otnv EAAGSa

Tumkn
QmOKALON

[TodLa

EviAikeg

Haidia: vpnAotepeg ovykevipwoeic BPA

Karzi et al., (2018) Biomonitoring of bisphenol A, triclosan and perfluorooctanoic acid in
hair samples of children and adults. | Appl Toxicol. 2018;1-9.




YrtoAoyiCopevn nuepnota tpoocAnym BPA

65 4"816 n=1111

& n=454
55

50

45

40 =36

1=358 =375

n=386 p=118 120

35 " 0512620 Global estimated BPA daily intake 30.76 ng/kg bw/day

30
n=1151 p=3¢

25 =106 =260
0=8947 35

20 w2 e
15
10

5

0

-
>
<

=

2

&
oh
=]

N
8

4
<
+

.8

Mo

‘3

o

<

ol

M

=]
2
<

£
=
w2
Sa)

\x‘f e%e“:@%‘\& gQ“‘ .—,wb\‘ \sﬁ‘z‘ 6“‘7’ 6\‘&‘%\%\“ Q‘&‘O@s‘é B \%“%X\\‘ggxff A o&%\o&@ &(\?’@«xe“\ \@Q’I"é,o‘i @ g \‘gﬁoﬁ\ﬁs\‘g eef“@g\é‘%
<>

O NS
\50 V

Country

Estimated BPA daily intakes in adults among different countries, n

Imeans urinary concentration sample size

Ri-ping Huang, Ze-hua Liu, Su-fen Yuan, Hua Yin, Zhi Dang, Ping-xiao Wu. 2017 Worldwide
human daily intakes of bisphenol A (BPA) estimated from global urinary concentration data
(2000-2016) and its risk analysis, Environmental Pollution, 230, 143-152,
https://doi.org/10.1016/j.envpol.2017.06.026.




I I g i e L R P 8 e e 1 i i 1 s
bt o B R R b b b o )
Rt b s ot

£VOUC YOVEIG
97 ue
inical and

’

£VOUC YOVEIG
.K.(2011).1In

14

UG
a Tnv

’
.and Li

utero exposure to bisphenol-A and

4

KQTA TNV EYKLVPLOOUVT] KoL

) oeylo

153 ayopua, Kiva, 2004-2008

un ekteden
anogenital distance of male offspring.

56 e exteBeln

Miao M.,Yuan W., He Y., Zhou Z., Wang
J.,Gao E., Li

Birth Defects Research A Cl1
Molecular Teratology, 91, 867-72.

(Lelwon g

~N

TR
e
@)
@
T
@)
o
=
@
—
=
T
ey
>
>
W
=~
=
'
=
)
=

Onkav oe BPA kat

~

o
s
W
=
O
=
>
3
T
=
5
Q
W

4

N

c—
=~
5
@
o
=
)
2
S~
W

4

g
©
=
o
=
@)
4
C®)
>
@
s
>
W
=
3
)
=




Emidnuoroywkec peietec (II)

Kopea: veoyevvnta pe vmoomnadia eiyov
onuoavtikd vymaotepa emimeda BPA oto
TIAGO X (Choi et al., 2012)

FoaAAla: kpuTTTOPYLOLOUOG (TTAPAYOVTAC
KLvOUVOL YL UTTOYOVIHOTN T KL KOPKIVO
OPXEWV) OE VEOYEVVNTA oryopLot cLVOEONKE UE
ovYKeVTPpwon BPA (Fenichel et al., 2013)

Apdon BPA: el01k1 ava i6o¢ (dvBpwtot 100
opEG o evaiocOnTol otn BPA o€ oxeon ue
O POVPALOVG KOl TIOVTIKLA) (N'Tumba-Byn et al., 2012).




Emidnuoroywkec peiretec (III)

T BPA oto aipa o€ YUvaKeG LE TIOAUKUOTIKEG
w0ONKeG (kandaraki et al., 2011)

loyvpn ocvoyxetion €kBeong oe BPA in utero M

TPOEPN PBLKA KAl SLATAPAXWV OV unsptcpopocg
(VTTEPKILVNTIKOTNTA, EMIOETIKOTNTA, UELWOT) TIPOCOXNG,
AYXWOELS SLATAPAYEG)

Avrucpououevoc omors?\scuocra YL0L TN] OXECT UNTPLKNG
ekBeonG oe BPA kol fapoug yevvnong

Aev €xeL BpeBel ovoyxETion usraEU BPA kot
dlatapayxwv evéountpilov, N Kapkivov otnboug

[Slattepnc onuaoiag n ekBeon o BPA katd ta
«Kplolpa Tapabupa avAaTTLUENG




YxetTl{OpNEVEC TTAONOELC

[Tayvoapkia, petafoAiko ocvuvdpopo,

SN tne £xovv ovvdebel pe ekBeon o BPA
Kapdiayyelakeg mabnoeis kol vrEpTAoN
Aettovpyla Bupeoetdovg (T T3, ITSH)

[Ipoocwpwvo Tolerable Daily Intake:
4 ug/kg bw/day (EFSA, 2015).
YemteéuBpnes 2018: emavektiunon TDI
(avapevotav to 2020)




‘Oplo eOKNG LETAVAOCTEVOTG

Me Baon t yvoun ¢ EFSA, n Evpwmaik
Emtitpom) peteppaoce to veo TDI o€ eva véo
0pLo €L8LKNG LETAVAOTEVONG (Specific
Migration Limit, SML) kol kowoToinoe
otov [laykoouio Opyaviouo Eumoptlov
(TIOE) éva 0610 KAVOVIOUOV TTOV TIPOTELVEL
TNV £@apUoyr avtov Tov véou SML yiwa tnv
BPA o0& VALKO TTOV €PYOVTOL CE ETTOPT] UE

TPOPLUOL.




‘OpLO ELOIKTG LETAVAOTEVONG

To Ei61k0 'Oplo Metavaotevong n "SML" etval to
LEYLOTO TTOOO UG OVOLAGC TTOV “emITpEmMETAL”’ VX
LETAVAOTEVEL ATTO TT) CUOKELACLO GTO TPOPLUO.
E€ao@aAillel OTL TO VALKO TIOU EPYETAL OE ETIOPT] UE
TPO@LUA OV amoTeAEL Kivouvo Yo TNV avBpwTivn
vyeia. [Ipogpxetat amo to TDI kat vtoAoyietal o€
ug BPA / kg tpong.

To SML eivat avoc OVOLOOTLKO apyoO\SLo Yl va
6Loccr(poc7ucrr€t otL to TDI tnpeltat yx OAOUG TOUG
Karavahw‘tag, oV uﬂspt)\auﬁavo LEVWV TWV TILO
svaloOnNTwv mAnBuvouwv.

0.05 mg BPA / kg tpo@iuov




Timeline of BPA

ECHA Risk Assessment Committee
concludes that ‘BPS may have a
toxicological profile similar to BPA™ and EU agrees BPA
advises against substitution with BPS is an endocrine

disrupter for human

Dodds and Lawson health and for the
report estrogenicity environment

of BPA, BPB and |
BPF

Swedish Chemicals
— Agency identifies
BPA and BPS France and Denmark France bans BPA 37 bisphenols
start to be introduce restrictions in all food contact with estrogenic
produced and on BPA in baby bottles materials properties and likely
used consumer exposure

>

Late 19th Mid 90’s 2010 | 201 2016 2017
Century

EU bans EU classifies BPA as “toxic for
BPA-based reproduction” and adds it to the REACH
polycarbonate candidate list of substances of very high
baby bottles concern

Concerns over potential
endocrine disrupting effects |
following BPA exposure from
consumer products and food EU agrees to bans BPA

contact materials use in thermal paper (to
take effect 2020)

©CHEM Trust
www.chemtrust.org




I1) ®OaAIKOL E6TEPEC: TAACTIKOTIONTEC

{
y Cosmetfics

Baby products includin
‘ Shompoo, lotion, YiR g

[ofion, shompao,

i [
nail polish and other Ty s

personcl care pl’OdUCi’S

' \ \‘. ' \\’
f 'l' ‘ o ‘Ill "vl
Medical equipment e 1| i‘ PHTHALATES 1
including tubing, \\ y/
blood bogs, and \ N flooring, wall paper,
plastics in the NICU N Y./ paint, glue and adhesives

, Building materials
inc|uding viny|

Automobiles (phthalates are Scented products such as

responsible for ° candles, detergent
the ‘new car smell); ® & and air fresheners
gl
Y.
: 757 4
/s hl L] [
Y Enteric coatings

Art supplies including

of pharmaceuticals paint, cloy, wox ond ink




POaAlka & MeAstec BromapakoiovOnonc

. I BEMMP
e ; e o — EMiBP
b °‘C\,YB ., O =) T IMBP

' /<" [JMDEHP
BMEP

100 pg/L
I

ZUYKeVTPWOoELS (ot oVpa) HETABOALTWV POAALKWY 0VOLWV OE EVIALKEG (YEVIKOG
TANBLVoUOG) amod apketeg xwpes (MDEHP: ZvvoAo petafoittwv DEHP, Sedopéva peta
t0 2000, Stapeon ovykeEvTpwon).

Benjamin, Masai, Kamimura, Takahashi, Anderson, & Faisal. (2017). Phthalates impact human health:

Epidemiological evidences and plausible mechanism of action. Journal of Hazardous Materials, 340, 360-
383




Emdpaocsic otnv vysela

(O Reference group
Second tertile OR
/\ Third tertile OR

Recurrent LDEHP (nmol/mL)
Pregnancy
Loss

LDBP (nmol/mL)
Odds ratio

CODO@ Risk 1

Medications

Taiwan, 2013-2017: 103 yvvaikeg pe emavaiapfavopevn amwAela Kunongs kat 76
controls. [Ipocdioplopog 11 petafoAitwyv @OBaAkwy oTa oVpa. AOYLOTIKY TTOALVOPOUNO
T0 entrredo ovpwv tov ZDBP (mono-n-butyl phthalate (MnBP)+ mono-iso-butyl
phthalate (MiBP) ovoyetiotnke onpavtikd pe avinpevo kivoovo yia RPL (OR = 2,85,
p = 0,045).

Liao et al., (2018). Increased risk of phthalates exposure for recurrent pregnancy loss in reproductive-a
women. Environmental Pollution 241, 969-977




Emmtwosic otV vyela ano ek0gon o
POaALKA - EMISNUOAOYIKEC HEAETE

AvTi-av8poyovog Spaom: K YEVETNG AVWUAALEC oTNV
OVATITUEN TWV AVEPLKWV YEVVNTIKWY 0PYAVWV
Alatapoaén Acttovpyilag Bupeoeldovg

Emidpdoels oto avamvevotiko cuotnua (aAAEpYLEG,
pwitideg, aobua, ToElkKOTNTA)

[Tpowpn avamtuén otnBoug Kol NPIKNG TPLYo LT
ota Kopitola (?)

KaBuvotépnon epnfelag ota ayoptoa (?)
Melwpevn oot tTa omepuatog (?)
[Modwkn Hoyvoapkia (?7)
Kapdiayyeltakeég avwpalies (?)




Emnmtwoslc amo pikpofrokn
noAvvon (Microbial effects)

MIKPOTIAOTIKA: QOPELG P NIRRT
yia tilbava taboyova, A W
AOyw Lo TWV TNG g / @

; = ; 7 -‘7“"\
ETILPAVELOG v/l\
bl ==
4
Microplastics
sampled from

coastal regions

Putatively pathogenic and hydrocarbon
degrading bacteria identified

Ta pikpofLa pmopoVv va pLeta@epBoUV AUECA OGTOVC
avOpWTILVOUG LOTOUG (YOO TPEVTEPLKOG CWANVAG,
TIVEVLOVOG) KAL VO TIPOKAAEGOVV (PAEYLLOVT] KOl
OVOOO-0TIOKPLOT, LOLALTEPO GE O TIANYELOEG
TLEPLOXES ATIO TA CWUATIOL
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Eviilkec:
AcO¢varo, Yyela
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AcOévera, Yyeila
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Concept of a Sustainable 8001ety
The Comet Circle™

Parts i Fassil and mneral resourcas 2o,
manufac- S

Gg?eraltmrr af muﬁ' matarials
1 . = Chemical recycling
Producl : campany = Melals recycling

recovery e wlll
cpan G e

enerH',*

ollection collec

N on 1Energ3r. COs)
centar ’ EIMPANLS

21984 HICOH

Landfill

X quTOV TOV KUKAO, 1] XPNOLUOTNTA TWV TAACTIKWYV TIPOIOVTWV UEYLOTOTIOLEITAL KOl UTTOPEL va emavaypnolpomom0el yla va
elaylotomouoel Ta anofAnta oc omolodnmote otadio. [IEpa amod Evav amAd KUkAo kAeloToU Bpoyov povo oto TéA0G, elvat Evag
KUKAOG TTOAAQTIAWY BpOXwV IOV EAXXLIOTOTIOLEL TV TTAPAYWYN ATOBANTWY ATTO TPOIOVTH OTIWE TO TTAACTIKO. [l TTapadetypa, ot
eTalpeleg mov mpooTaBovv va akoAovBnoouv auTtnyV TV W8Ea Ba HTTOPOVCAY VO CUAAEEOVV LETAXELPLOUEVA TIPOIOVTA ATIO TOV
KATOVAAWTI], VA TA OTEIAOVV 0TO KEVTPO OVAKTNOTG TIPOIOVTWY, YL VO ETTVAXPNOLULOTIOM B0V w¢ TpoidvTa amo Ty etalpeia
TwAnoswv. Otav Bewpeital 0TL Sev lvat IOAVIKO Yl AULEOT) ETAVAYPNOLULOTOMOo, 1 eTapeia Ba pTTOPOVOE VA ATIOPACIOEL VA
QVOKUKAWOEL KOL VO ETTOVAYPTCLLOTIOMOEL AVTOAAXKTIKA OV B EavaKaTaokevaotovv o€ mpoiovta. [lepattépw Kdtw amd tov
KUKAO {w1)G TOV TTPOIOVTOG, 6TV EEAVTANO0UV 0L IBEEG AVAKATATKEUNG, TA UALKA mropovv Vo OpUPHATIOTOVVY O€ BaoiKd ocpoupt&oc;
1 va ALwoovy Yl va Eavaypnotlomom oV wg VAIKO Yl TIEPLOCOTEPA TAACTIKA TIPOIOVTAL. S




~

=
SO
@)
©
@)
@l
=
=~
=
T
S
=
&

200G EVYUPLOT

¢

ou'Ve missed
he yedrs

godls v

wneet all the past
over 1

@19 PHASTICS,




