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Current Biology (in press)

In Vivo Accumulation of Plastic-Derived Chemicals
into Seabird Tissues

Graphical Abstract Authors

Kosuke Tanaka, Yutaka Watanuki,
Hideshige Takada, ..., Michelle Hester,
Yoshinori Ikenaka,

Shouta M.M. Nakayama

Correspondence
shige@cc.tuat.ac.jp

In Brief

Tanaka et al. show that feeding additive-
laced plastic pellets to seabirds results in
the accumulation of chemical additives in
liver and adipose tissue at 10'-10° times
above baseline. These findings
demonstrate seabird exposure to plastic
additives and additives’ importance as
emerging pollution sources.

Online publication: Jan. 30
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Microplastics in soft tissue of bivalves
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Microplastics in digestive tract of coenobita
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PBDEs (Additives : Brominated flame retardants)
iIn hepatopancreas of coenobita
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United Nations Environment Programme

P

astic Debris in the Ocean

Every year large amounts of plastic debris enter the ocean, where it slowly fragments and accumulates
in convergence zones. Scientists are concerned about the possible impacts of small plastic fragments—
microplastics—in the environment. The role of plastics as a vector for transporting chemicals and species
in the ocean is as yet poorly understood, but it is a potential threat to ecosystems and human health.
Improved waste management is the key to preventing plastic and other types of litter from entering the

ocean.
Box 3: Plastic pellets

Plastic resin pellets are small granules, generally in the shape of a
cylinder or disc, with a diameter of a few millimetres. These particles
are an industrial raw material that is remelted and moulded into final

products. They enter the ocean as a result of spills or accidental releases.

Like other plastic particles, they have been shown to accumulate PBTs.
In the case of thin plastic films, for example those 50 micrometres or
less, it may take only a few days for this process of accumulation or
release to occur (Adams et al. 2007). In the case of pellets, equilibrium
between the concentration of a given compound in a pellet and in
the surrounding water or sediment may take many weeks or months.
Older pellets consequently tend to have higher concentrations of
«contaminants and have been used to map the distribution of pollution
in coastal waters around the world (Ogata et al. 2009, International
Pellet Watch 2011) (Figure 5). Their consistent size makes them a useful
monitoring tool.

Transport by plastic particles does not represent a significant additional
flux of PBTSs on a global scale compared with atmospheric or water
transport (Zarfl and Matthies 2010). However, the concentration of
contaminants by microplastic particles presents the possibility of
increasing exposure to organisms through ingestion and entrance into
the food chain—with the prospect of biomagnification in top-end
predators in the food chain such as swordfish and seals. Ingestion of
small particles by a wide variety of organisms has been well reported.
However, the basic information needed on the biochemical and
physiological response of organisms to ingested plastics contaminated
with PBTS in order to quantify the scale of the problem is currently
unavailable (Arthur et al. 2009, GESAMP 2010). It is conceivable that
PBTs in plastic particles will be less bioavailable than those from the
surrounding water or food sources (Gouin et al. 2011).

Figure 5: Concentration of PCBs

in beached plastic resin pellets,

ekeidong 10
pel o

have been collected at 56 beaches R

in 29 countries and analyzed for

concentrations of organochlorine

compounds. PCB concentrations

were highest in pellets collected in

the United States, Western Europe

and Japan. They were lowest in

those collected in tropical Asia and

Africa. This spatial pattern reflects

regional differences in the use of

PCBs. Scurce: Ogota et al. (2009)

with additional data provided by

International Pellet Watch in 2010

Collected from beaches around the world, plastic pellets like these

have been found to accumulate persistent, bioc-accumulating and toxic
substances. The pellets are used in the manufacture of plastic products and
have been infroduced into the ocean rhoug}* accidental releases. They
may also be released os a result of poor handling or waste management.
While there is evidence that quantities entering the marine environment
have been reduced os a result of improved industrial practices, pellets
already released will persist for many years. Credit: Inemationdl Pellet
Wotch

wgbk‘ai" ilippines
J36_/5-Ix



| ETHFEMA 1Z

E17EINEE RV EFEEICET S
EEMSIEAKXFZEITOEX
(ICP) |

2016%68138~17H

e R — i

KAZAKHSTAN

= S [Se—

JORDAN

TR

==ﬁ=HE==H“N“MHEMﬂ&

La
i
S
"]
i
H
i
i
!
i |

: 7': _.__l = |

—a—3—7 EEXRER




g

Y2 Marine Litter Advisory Group Meeting

Vo

UNEP g™ . 11" May 2017, Windsor Golf Hotel & Country Club Nairobi-Kenya

20174




BT

CONFERENCE®=

UNITED NATIONS, NEW YORK, 5-9 JUNE 2017

2017

Side event LN e T a

3 R as the Basis for Moving Towards
Zero Plastic \Waste in Coastal and 3
Marine Environment S5

“Issue of microplastics in the coastal
and marine environment and 3R
solutions” Hideshige Takada (Japan)

#
)




12 BECHIZETIERLEE:. hFF v ILILRIGIEE (3/4)

®|G7 BETTIRAFYIEE
IIVAR BRI AZ2) T ZEERUVEUDERKATZ VR,
1. ﬁﬁm_l"‘éfcn'"f'f/ SERUVTIZ—I—vk
2030 E TIZ100% DTSR F I HY, ﬁﬁﬁﬁ‘!ﬁ‘é Ub‘»f’])b‘laumi%w‘faﬁfaﬁ
BN FELLEWVGEIZ(E, EURA]E 7% 9 2
. ﬁgnnb‘?—"tﬁl-'@lé%gwéﬁfﬁ’&%ﬁb EL‘F“C?’?@’F' \EREREZKIEIC
HIB 9 %
o BATRELBAIZIE 2030 FEFETICTSAFYIRBICEVWTYS AL EZMDFERE
D1EdEt 50%IEMEEEREEREBHT S
o A[REZIPRY 2020 FETITHLELDIEH SR ON—=VYFIL- ST EHEMIZEENETS
AFVIHIAODNE—XDERZEIB T HIOEEXEREHR TS
o FOMh.H)—LERE. EHUR)—T—IrDXIE F
2. [EUR. BELGEDVATLRUIAVITS
¢+ 2030FFETICTSRAFVIBAEDHIE 55%Z)H AL RITEFEMAL, 2040FFETIC
ELTDITSRAFYI% 100%EURTLSIS5EERRUVBFQMDLANILERG DTS
s ETORERIOCTSAFUVINBERBICRETHEEAHE . NE. BER. VYA
)L, BRI BIELGHEEEXT H-ODERNEHEZRLEESD
 EFMEFEOMEEBSAXRADEED(RLE
s FOMh. HITSAFz—TF7TO—F N—bF—LDGE %

R

Canada’s 2018 G7 Presidency https://g7.g
B4 RBRNERS(F270)
https:/Aww_env.go.jp/council/03recycle/%E 3%80%90%E 5%8F %82%E8%80%83%E8%B3%87 %E6%96%99%EF %BC%91%E3%80%91%E3%82%B7%E3%83%A3%E 3%83%AB%E3
%83%AB%E3%83%9C%E3%83%AF%E3%82%B5%E3%83%9F%E3%83%83%E3%83%88%E7%B5%90%E6%9E%9C%ES5%A0%B1%ES%91%8A pdf (Bi% B2018F68158)

ique/ (FA% B201846 4 158)

4



HE100HELL L TLORBRFNITHN TS

RIIFLY  BEYMEZTRBELPTLY
By > BUOTEETEIFNS

SEY > IAOTSRAFYIIZEY T
Table 1. H RZETOHOL LR

R AHHE AR
France Sweden Denmark
Italy Finland Belgium
Eritrea The Netherlands Luxembourg
Rwanda Germany lceland
Bhutan Australia Ireland
Bangladesh Spain
Cameroon Botswana
Kenya South Africa
Korea
China
UK

LORBFHIIZKYBREZEIINEOTLNSENE
TFAIWSUR ARSIV, D) TBEERLGE




3) 2016 &L HEAILS —

LRI W bR S

2. BROMUE (RFRE)
3.2)\00FT VA5 - Ja)LY—
4. BRDTSRAF VIR
5. 800HE
6. BmDOFEBAFO—)L 58
7. 8RR A
8. /RULK
9. 8RR w bR LDF 7w
10.ELVIL >
1. TS5 F Y5 - /L
12.7R—)L
13.fELETS 19—
14. 24 EFm

15. ZDMDI° 3AFvIDANE « Fvw S

0

5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000

\
41,786

)
Jk

Ry MR LI

SFsx1{iL

s R - BROBGRTR
REMINDOEL RETIR
S5
AN~ L —
4EHm

SN BEEEFEREA RS- TR TA—T A

15 Copyrieht© NPO Arakawa River Clean-aid Forum



B DHIBE H ED




B - BT SRAF v O BEDHIBL ED

N D EE
&
RTILDERA KRG



4 3w 00 P AR >

v R THKEE

I
=3

UORDMERARY PRIV ESRKBA NI L TEWETTS
ATy THROERERDH LS L OBHENEREMTLEH> Thd,
CNDLNTSAFy ZINTAL RO FABEEFRESIZRIL T

BT BFENTOREVETT I RAF v 7 1 2R HEHHE

DI FRD 7T XDET HEENESH (G TY
WA TBELEDT IRAF v 7 THERD THEEREEDAAILEX

BICER LRV YL BROMD BAIHVERIDOB E £2F > 1z,

[RSEYE<B LKL
RO DKEN D
TN AL I )
EVIED SRRk btk S
0] —"HKES X Yy I~
7 ONLNUMINBR Y
O 1 NN R
L ORI S EIUN
N YV ISR
VIR ES iRk
¥4 EEVENR
o TI=INEN KA SIE
AGQEKREK P ARSI
1857 Qv oSENtE
SEVNNKH A Y20
MANEIND D4

NNAKDERROX~T
—HUSESHENANES
BUFVEkY QUG
FEVNNKR AN R INE-
FOEEA R BREVR
BSOS HRKEND

;g

R TN OINGEIN HHREE

EEANROMN.LAR
TS HH PRt DUk
BOEON-EOH 2R Bk
SRS SRR (-
£) S| &umSem” &
HRBR/UERONNKHR AN

S LA

HHUHH D LN DS
—HHEQEWEE T

. m

BREROD2-NSHERRD
+° EESERER NIHNRO
FA—RAD— N | B
OU—HRDD— AN NIEES
HRMoa0yr
DINREAD LRI
0] UHEISEREH 0
ReLdHD DSESRSEW
Wte®
AN AN LA O
LSRN AN
N1 BB BN GIREEIS
DS FHELD IS
WE=LE BV
TOMAREE O 50 T

AEE o RRUESKIVSH
a3 m O FEUSHEEK
[ NRE 2 AANSEERIIE
4 KB K covnkihaan
: b5 1 D3O RHEHTHNG
& nE L go <MmROLS0°
.#* ; REY mp  RESEEEELY
» i o8l TR ANEANNKHAN
e i 2 1236 | camuessgune
; s 5 i2d 5 DR REREEE T Kk NCRRMEDE
IB e Al LERIDREA 85 2o D0 TNMGRAAND
%X | HEVNNIKHR AR08 K XN uSnze
% ....h.. 2% ERMIERSREN | ORI WAV
Nin | & OM50° AL BB
&= x ho-du-Kend Y EnuEREEomEK
mﬁ ) ) T CNETNNMKHRANN Q) okt $HBSH ™
~> o S-SHOONOVION R KLO—RER NN
) \ m VK-S g RONBXLI-ACS
.mL.m 8 HOLDVIBE - g SRAEDADS
H; N 8 OIS PSRRI BRURCE 50"
— Lk
T P L e AR
4
1 PN SCURUURRENDO  HRERIOVSGAOK  ROCOBKNSN e
Py IO FESHANNNKIUE  SHVKE R R il s
Alood TR (D) ST HSHUNNKRANGND  SEASHSI S0 RIS BROBIR
Sl G ESHVNMCRAN  ROBENMEL WEE N UPOWVIGMIER.LA T
\\ QR WERETS NLAEMVAUSUES  YAJEEISEH 60 Wi SEDT
) 3 b INNORAMIR IRCE 42 SHUBSKDVEHEY  ZHBOEE~aBRi0 NSl
- SEREVRIIIUEE  MVARIHS HREE D LR LOTHEMES REsR U0
UPCEEERUVREEY (CROINRE”  SHBuScce@y-. Lo lofon
M i onures  ggrdiEse
N s
q MR WG el 5 e
7 SUMLELY  ESACE . B
ETEQUEROL (AL KAPENMNONMAES CERHUS. ofuclE S xR s LS
RLRWOSVEQIHPY KLO-DESOLLED DMESRY SRMBOR Ul ELE
P = WIS KHEEX—R- ¥ i 020006 % 0 B
NNOREIDNWESH AEBCCHKMHESYS  fowommmy yEV  RTOS o SRE
e FURRONMCBERE 0° HONNISHZPHHY HHSSSCR
Y EEHIVRRINR0S  KDH-INGTEEX— 05V M@ WEmolx  HS R RHUMEH
[ERJmeEHROVROS R~ RRERMESERS  MESUIRHP Doos CRNE GO Y
0" EESRIOELIIN W VUNLVBSEVNAGR  RENERMVSviuRE gl DRI RS
DAMAY BONNORE  PACEERHMERI0NS £ 05] VL0 SmSERAE
¥+ SDOVESHEG®IL BALAKR O SN SEUMUIUIEERN O IRBKEREAO [ i 4
EI0HDOS N0 INBREVSESEVNNG RS op<uvsor) ver g RHMRBEE
R R KIIERES) AMRLHORIESCN  MHAHES VNBBEE FaHat BN SRV
S5k r 40
Qv X H o B
0 43N S I 18
RSB DY
t\bbwéi
MNPE SIS
QDO D
v v R
BHSOBED
EHOQODIE D
SEERE (.
R ECEEVRMERRN  # BBIESOSVSeSH RIBEEFEQ0S
f0° BRI S N
= ESNBACHUKPER BIERRONA0HE LN AN IR
o SN FRA00CINL NAK - Blh 1Y BRI SgkoNe
TE RRRERIIEREIND  BURIRESNNK<EK W RSEENY
i HOBELEDN-LOME U NIKKA NIECESR { GERRER
o~ SKEST AN LBIHOMS L MIOIRRSISH’ foo S K 1% 5 juw
28 OV JALRRE O 42° FER SN NG e SRREEY
i< ~EEMUCLECE R UVBHERENNRI MY W OREDH 2
B ~A—LGUENNGRAD  ERIV50° MKIHRERNS & Fh el
¢ ’ JIRSIRVH0° UASHOBERM S| A 1) gl ﬁ ® % ﬁ ~
ERORRERSIOVIES 0 BVEUALKLARY  SMKRHHEQVEe (@ X :
B momuso RBREVE DD BSEINR-SULRC <QRRIKBUDY HRR = y
g ROVEMOVSSSONNE  §Y  VAREREAAROACN BUESESY A48k [E ﬂk
o RSUBEOSLOO KBS Eh HEEERCHAEEESN (5PN MCHEIHE &

FERUEORE-AS0AIVS

KA AN ANRKERS #

R4




5lERITFNA4Fav)

B (X BEE THONEBEFER
—>X N\ T —ELRAICIE ENSELND T,
B 12 il 2,

— Ek | 0D R I 2

> /$7 TAFIIEER

- AO—LhELEERAIEROEIE




BRI X BN —ADTSAF IR MELTEELL:

HERMN EEH TROT EEBIRE T EBDHIHEIRELEDOM 2
- BRGERIZIKFELTLS(SDG12)

RH, REICKYRENRNADFELE (SDG13)
BIEFE T/O0BLUTAIATSIRF VY (SDG14)

/

N)BEDHE, 2050F LT/ AZ RO
= AHER—ADTZIRAFYIDFHENNIEB LTS

HAL2050F L TITHBEN—RADTSAFIID
REHE . RERIANLDBEMGEREROLEND D,

o EAEUE S H DDA RRFRLE
e AHRN—RADEMMNOSNAFIAR—ADZEMNDEGHR
o TSRFYIDEREDKIZEIE

N

MR PE MDD AENDIEARANLGEE
WBRAREERINEDTSAFYIE)HFAIIILLTHES




SDGs : it Al Be7d 5l 5 B 17

TATOAL KoRLWERE
Rk:EUE HARIK

T E-T8%

BESLe ERLHBENO 10 APEHOFES
BXREL EWEOC(HI

i

11 BHRIFGND

E8<ED E55<UE

13 aivanne 14537 [1023"° J 16 r<coic

1 K=pF=97T
BRERALLI

Sustainable Development Goals (SDGs)

REQKEPL
EEAPL

12 3335

SUSTAINABLE
DEVELOPMENT

GOALS

20308Em0T
ERyGALE
WRIRCHREN TT



FFFECSIERS EBRZAED
EMELTEDRETH2T.
ERE. <rhEFLPERECESTS

MEDBCE>TLEDTY.




2050 F LIERBARN—RDTSAFYIIIENLLED

LHMR Lk g\ 48
5 mmLlL D
TSRFYY
747Dj7Z?J7
Akl .

il e ~===- B & e

BRICZEDLYDLEWRY ., KR TIXITSRXFvI 1&IE
[BRNSIEONT=TSRAF VI 1EIET,



A B ADRRNENTND

FOTHEBENDETIRAF VI DY

RO EIELNEEZ TS

IREINT=T T X5
MR EIN TS

) B A7)V A REHHER

Fy 2 HDE

=
L
LL



- A -~ - ——

L-‘. ,_#"‘. ™

.
Prad ey GTR | - - - .
- 5 — ——
e e - \;"—NL
S
= - —
Ry
—— -~ /t;\
’ ~
-

Plastic waste available
to enter the ocean in 2010
(million MT)

B > 5.00
B 1.00 - 5.00

0.25 -1.00
0.01-0.25
Inputs of plastic wastes to the ocean (After Jambeck et al, 201 51) <0.01

twEICEEZHLOTT .
BRICEEN GV BZD




BARTIZTSRAFYITIDFESLLE (71%) AVEFEHD

IBHIIT

NTUTZIVITATI

B8 A it

14%

TIAINIGAY
7%

[H—=< L)AL D)L1E
H A5 )L TlEEL




BHARN—ADTIRAFYIIIR/EE TLHIV-

INMFARAR—ADEMIIRERETH S,
—H BT BEIENED
AilR—R tSEH]

TIRFyY g —BACRS

/\')T*FH‘#/ \
AL E NS IS K S PR

—REIENED

£ iH MR O A MDAERICIEHEFE~KTFHE
ANBOTEEMIZIZBIENATIND

iz i T Dt EP KLY HfE
HOmDEH —> bR =R

IERY)



N RRIEZEDH D

> »l o) 0:30/4:58

#RIMEDR # RBEE # 55
167 LY + houRYEA BBIENETRDFZ [2X]




BHRYOMBEICL S
- AR DER

{2 (B30°CTOHERM
iV ES
JERDFE




A0R NDEHD I I ZEHT DIeOHICE, BRIFDER

(1 0 OfRHMDD., =t

n(C(XFE 2 {BAEULADND R

9, BEAIFPDHFRIII0OFRRETI DT, KE30FEI(C
10 0BHOEZEZAE LR IINIEVTEEA. IRE

DOEMHZEE > TINIE., 7

UNGERNKP D323

&(XoJgE T, LU,

'%_EfI:%’f'f%E'Ec‘: L CTHEE L7

b\ﬂ.t/j( (L- 75\ 75\

DERT, BATE. INTT7«0)LH @x?ﬁa;%;b%za‘(c_\
FIEUTWBRIZIENFHEHDEWNDS
S5, dWERIIPOBARENET, SEEDY 1A+
VYUPEERHIEENEGRINPORBKICIESSICEKRR

Z& T,

ERNHDD 2

K9 L. BRIEBHFUE

K9, [ olRElRA

ECULON? EXRLGEBEEBRMZITIFROANLBICIPL
DIFTEILVNDTUEOD?



MIBERDONERIE=TTSRFuoERL EVNSEEE

BAARDEDHRIFEINMELMETISRAFYIDKEHEEIZE
DN TWSEEEBEREITAIVENHS, THHE, EHIFED
EE&%L*EE‘%NB%@!:& YEMTHNTEY,. TS5RXAFYY

AEICA =B meEE - RFTITDEZNEHICEHLIE R

’Eﬁ?EL’CL\éi’)(T’C@< FEMETITZIRAFYIDLEANTE
mEEICIIRENT . BLAEEZFLFEMETITISRAFYIIE

ZWWEDEEEREL. j(i/ﬁ%b\%ﬂKtL\?*ﬁ
REEFZTRBESELIEHH.

X[Z7E>TLVD,

1LEHTEZRD

& 1§L\%’C7°3Z9'-“J?(d:;’;'EL,’Ci"tL\%OD’G‘IifJL\O ELMET
TIRAFVIDRKERE . RKEBRAMELIPYFFHDHTLK

WENHD.



BAR D Z A BEEMK T

OYVRA K

U+ 2L U127

LRV

. e

SRV
9%

AV
26%

BER
27%

I I DD TTEEIE

RN REREARC

S 40) 715

0

dVRA N
17%

U7
30%

X Al

IR USAUILHEE L 2—DE F (http://www.cjc.or.jp/data/main_w.html)



)Y A DI85

REHE. KEV YA VIVITFERN ?

YA )IZEFEELERLIRILET—E0 M5,

BENF-TSRAFYIIFRIKTIEBROINTLNS,
FENF=TZRAFVIDRELZINNZABDVLENDH D,
FENDTIRAFYIIEAVRANMEAIGELR L DIZEZ S

B0 A7ILRII—DENMET TS
>EERIC) YAV ILTESDITTIEIELY,

EELRMBINY T ATILEN,
THLAWEEMASFTHLGWEEZELEYMEIABREHEINS,




NybRbL, 5337 NEERTHSERELT. BAREHRT

FNEFNER250EM. 500EHI M5B,

(6) WRERSEARE (i - )

—
- xr. l!.,.
- 0 . o e
1% B T, ko 23 24 29 26

Al AR E R TR 491, 646, 860 491, 646, 860 491, 646, 858 491, 646, 6

v

505, 693, 730

(S o AP & 518 1 S S 04 547,470 94, 547, 470 94, 547, 476 04 547 438 97, 200, 000

g =l PE ST 8 189, 094, 944 189, 094, 944 189, 094, 952
=~ =
. VRN *t'b 94, 547, 324 94, 547, 324 04, 547, 476 94, 547, 438 97, 248, 600

7 RN E A 189, 094, 944 189, 094, 944 189, 094, 952 189, 094, 878 194, 497, 588

¥ > 2 sﬂtﬁgméﬁdg
R

LR DA SOE R & T 35, 872, 794 35, 872, 794 35, 872, 804 35,

o
r=4

. B78 194, 497, 588

-3

189, 094, 944 189, 094, 944 189, 094, 952 189, 094, 878 194, 497, 588

,,,,,

1
)

L 44, 818, 920

v 2 ISR TS0 2, 835, 000 2, 835, 000 2, 835, 000 2, 835, 000 2. 916, 000

Chs 1, 286, 734, 280| 1, 286, 734, 280 286, 734, 470 1, 286, 733,970 1, 331, 370,014




= 2|-<75\EF' I‘b%ﬁ? DFITHLDIF =TI T — )‘7/0) SOIZBRKEEIC

AL ERA NG, B

|NT)HA

DILTESHEWNDTTY o7 HABICHLDIT TS,

e A ‘.'-.

=S B

-~
g
W

‘A,

Plastic waste available
to enter the ocean in 2010
(million MT)

B > 5.00
B 1.00 - 5.00

0.25 -1.00

0.01 -0.25

Inputs of plastic wastes to the ocean (After Jambeck et al, 201 51) <0.01




)Y A DI85

REHE. KEV YA VIVITFERN ?

YA )IZEFEELERLIRILET—E0 M5,

BENF-TSRAFYIIFRIKTIEBROINTLNS,
FENF=TZRAFVIDRELZINNZABDVLENDH D,
FENDTIRAFYIIEAVRANMEAIGELR L DIZEZ S

B0 A7ILRII—DENMET TS
>EERIC) YAV ILTESDITTIEIELY,

EELRMBINY T ATILEN,
THLAWEEMASFTHLGWEEZELEYMEIABREHEINS,




TSRAFYIICKBFLEBOEHIZ. §. TENTETSHZ &

*SROIDDRIZHIBSEIBGLA DS

Reduce > Reuse >Recycle

IR > BER> U A UL > (T3 HE

(L
N

c TSRAFYY.
FICHEWVETDLODERZEBOETD. Bid,

Refuse

LOR, Ny bR MILERR, A bO—, ELMETHARESE
BEEEODEEF. BEBITA. KTy bTaovda,
E-Z—ILAYELITY

No single-use plastic!




TI3RAFIIICKDBEERDI-ODHRHICRMEAEY &
- 3RD3DDRIZHEBFXIEGLMNH D
Reduce > Reuse >Recycle

HIEL > BER> AL > (BREYR)
MROEEHEREIZTTERR

TSI OFREINF D=8 O ERH A
HE-RBEORMEAMEY

LORDEERMEZELL

NLUykARRILE D HIFR

VARMILRIGKERDERE

F’J%'J??X?’- JO’FE =D HIB

fRORGZE /\41‘75(%1‘10)*'] ] 1 AEE

(SERNKE D B & B9 BI R & 18 D 3L

Eﬁﬁfﬁﬁﬁ*-l'nnﬁﬂllL*iAﬁ‘biﬂf:iﬂiﬁ*i%’\
BAARDBREIAIFE TCOREMMLD TSI AHEZITANDHIIZ,

NoDERMTSUEFRFETRLIZET,
FFfR THAHEZTHARL., BIERMEBEL LEDOMEZISIEZFHICTRETHS,




TI—F—rvEDIY

2050£

BNTSAFYIDF-FRAZEDIZT B,

E £ TIZH

TSRF 9 DERBIBICEE A AT,

o | GTBBEITFATFIVIEE

[MELMETTSRAFYIDEIBEAE— ]
EBROL5NTULND,

REHEBEILZTDEFET. REUYTA4UIL. j:%d@%fﬂfl;t
Bl L, ERIZ2050F £ TITEAD R AL
b9 _ERHTEALY,




[ BEBEENE D& HN 2
RGP D& ?

=

5

<
“Iﬂ
S
:mm_
MW
S
B
| J
N
N

e =R Fa

EHENNBE VI CREE
= o B et

R - | DO RKEE
LR RRIRISIKIRA S
WINIVANANG RSN
EHE<WEB M 2QQ10
B ENHARY RS |H
NN QKB A Mo
[N 2 D\ S TR S8
2| A ERIHER)QRE

1)
% NO
18
P o
=
S8
B o
o ¥ o S0
S3%
HEN
I~ S
Sl Y

STRAUIIRRE PR K
K ¥R KmKL KL
mV | [+RH - 8% (O
Q) MEEGEIEL” ¥4
HSFERIVEENOWRQQRKE
ifamhﬂm&.%m@Amn% :
TN kRO K/ ©

{EmEm _ﬁm@%gé__a

O [TEHNN)QERTO
SIVEKSI—PMFS | 0
$9° MUIXEA) OV ——
NONVRE OV IV ] A
%mO%%

(CihalE L8R
ééﬁ@@&ﬁazé 24
WRQID 1R
MR NN Q=TI
RV S NN NSAIS K
HENIERESP D4
LN OV 0 S BT )
I AR Y o0




FDMETTIRAFYIDERAIB (ERE., BEILZTSRE)
RYRRRILDNSHSAERA

) B AL DRE
BER-VYAIILABRAIZEAIILERPEE(EHRELS
) /&171§¢7J0)E&Ju7b\bﬁﬁ/¢% MERDERFTEAN, E—FHM 2 EIR

I)ILij__t 0) TE
BIZAIL, REBEETOEHBRROEIENSHERIEA)
(HERWUNSDIRTILIDA—2—DEIHE)

HEOKRGEDNAATRAOEEFHDIEE
INAFRAR—=—RDTSAFvIDFREE

-Eé:\ﬁﬁ%xatJ/JODE&E&B*J:TODUEE**%TOD o ER{R IE
BRAEADNAFRAR—REDBEETSRAFVIDERE
OVRAMEDRE o BEFEFFETSIAFVIIEHYFEN




RYRRRILTKZERD EKEKKY22EZEDOTAOOTSRAFVIEER

Human Consumption of Microplastics

Kieran D. Cox,*"*“ Garth A. Covernton,' Hailey L. Davies," John F. Dower,' Francis Juanes,
and Sarah E. Dudas'**
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individuals who meet their recommended water intake through only bottled sources
may be ingesting an additional 90000 microplastics annually, compared to 4000
microplastics for those who consume only tap water. These estimates are subject to

&, Cite This: Environ. Sd. Technol. 2019, 53, 7068—-7074
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